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FOREWORD 


Sources of Information. 


__The summary of fruit diseases as they occurred in 1919 has been prepared 
sby utilizing reports received by the Plant Disease Survey from various sources 
"As follows: ; $1 

1, Reports of collaborators, whose names are listed on the opposite page. 
Practically a1] of these persons replied to questionnaires submitted to them at 
“tervals during the growing seasm and the majority of them Sent in annual: re- 
Ports at the close of the year. It is to be regretted, however; that annual re- 

ports were not received from a mumber of important agrislwral stetes, namely, 
‘Meine, Massachusetts, New York, Maryland, Michigan, Montana, Wyoming, Arizona, 
Utah, and Oregon, The information at hand from the important frit state of 
California was also extremely meager. 


a, 

TN? 5 Tp we * : A ‘ : Pp iy 
) office of Fruit Dis ease Investigations, temporarily transferred to the Plant 
Disease Survey, 


2. Reports of specialists in the Bureau of Plant Industry, particularly 
in the Office of Frit Disease Imestigations. Noteworthy contributions appear © 
in subsequent pages from M+ B. Waite, C. L. Shear, Charles Brooks, J. W. Roberts} 
We S- Ballard, D. F. Pisher, and R. B. Wileox, and valuable suwegestions were made 
by H. R. Fulton and 0. F. Burger. 

4» Reports of food products inspectors of the Bureau of Markets. The 
certificates of these inspectors, of whom there are nearly 50 in number located 
in about 24 of the largarcities, are available to the Survey for examination. a 
Certain data pertaining to losses were extracted and the results are presented, 
for the most part in tabular form, in the following pages. a 


4. Miscellaneous reports and records of the Plant Disease Survey. [Moya a 
stracts were made from correspondence, news letters, papers, etc-, and some, but ~ 
not all, of the most recert publications giving 1919 data have been examined. 


Methods end Estimates. 


In writing these summaries the following order was usually used in arrang= 

ing data for each disease: = 
1. Geographical distri mtion 
2. Economic. impor tance 
4. Dates of first appearance 
4. Varietal susceptibility ‘ 
5a Control 

In the case of some important diseases, accumulated reports over a period 
of several years were used as the basis for a gereral summery of occurrence, im- 
portance and varietal resistance. It is the intention of the Survey to include 
Similar reviews of other diseases from time to time along with murrent year 
summaries. 

Statistics on crop production in 1919 were taken from the Monthly Crop 
Reporter, Vol. 5, Dec. 1919, of tie Bureau of Crop Estimates, In the calcula- 
tion of percentages and losses it has been necessary generally to adopt the 
state as the unit, because both crop production figures and collaborators’ re- 
ports are caleulated in that unit, and not by counties. In maping the di stri- 
bution and relative prevalence of a given disease, however, an attempt was made 
to ignore state boundaries wherever reports and other sources of information 
were sufficiertly in detail to make it possible. 

Tae estimates of losses are largely those of collaborators, or are com~ 
piled from an accumalation of their reports. These estimates are necessarily 
roigh, but after carefully comparing reports from adjacent territories and sub ) 
mitting the data to patnologists who are specialists on the disease in question, 
it is felt that the figures are conservative, In writing these summaries an 
attempt has been made to pay particular attention to the important fruit produ c- 
ing sections, and to correlate severity of the various diseases with the impor- 
tance of the crop in those sections. 

Reports on well known dis eases from regions of usual occurrence have been 
accepted, with occasional modifications of estimtes where it seemed necessary. 
Consideradle responsibility, however, is commected with the reporting of a dis- 
ease for the first time in the United States, or with noting initial occurrence 
in a new locality or on an unusual host. ‘When coming from reliable sarces, 
such reports have been included in this summary, mt persons interested should 
take up the matter of verification with the pathologist making the report. The 
Survey has not in all cases checked such reports with specimens and cannot take 
the responsibility for their accuracy unless specifically stated. 
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Where suffinient data were at hand, estimates of total losses froma 
given disease have been tabulated, but in the ease of nany important diseases 
causing indirect losses this has been impossible. Notably 1s this true with 
such dévitalizing diseases as root rots} crown gall, apple powdery mildew in 
the West, and peach leaf curl. Confusion in estimates from two or more dis- 
eases affecting the same fruit has necessarily resulted in some duplication, 
partimlarly in the case of reports of inspectors of the Bureau of Markets. 

Names of varieties have been made to conform with official nomenclature, 
and when reported under a synonym the latter is given in parenthesis. 


Suggestions for 1920. 


Observance of the following suggestions would enable the Survey to im- 
prove the summary next year. Failure of collaborators in some important 
territories to file reports has frequently caused embarrassment in estimating 
losses. All collaborators are urged to prepare their reports, and to make them 
as timely, accurate ard complete as possible. Reports of occurrence and relative 
prevalence by counties is of great assistance in plotting distritution maps. 
The symbols recommended by the Survey are as follows; 
@ = very severe 
+ = severe 
V = medium 
- = slight 
Q = very slight 
In the case of ach diseases as black rot of the apple, for example, 
Which may affeet limbs, foliage, and fruit, it would often clarify reports if 
the nature of the attack was specified. Also in giving dates of first appear- 
ance, Which are very valuable, it should be recorded in what county or town the 
disease was observed and what rarts of the plant were affected. In reporting 
varietal susceptibility care should be taken to give comparative data on 
plants which are reasonably comparable in age and vigor. 


The Survey takes this opportunity to state that credit for any service 
Which may be derived from this summary is largely due to the careful and pains- 
taking reports of collaborators in several important states, amd to numerous 
‘hotes and criticisms given by pathologists of the Office of Fruit Disease In- 
vestigations of the United States Department of Agriculture, 


DISEASES OF POME FRUITS 


APPLE 


Scab caused by Venturia inaequalis (Cke.) Wint. 


Favored by early and continued rains together with cool temperatures 
‘Which prevailed over mst of the eastern am central aople growing regions 
‘for about one month after the blooming period, apple scab, in 1919, appeared 
‘in many states with unprecedented severity and resulted in enormous losses. 


85 | cea bana, 
Tie disease was unusually sevére in the Upper Mississippi Valley, the 

Great Lakes region and the Appalachian froit belt from Pennsylvania to North 
Car lina and’ Tennessee, and‘ ‘extende ed over parts of the Coastal Plain, Preva-~ 
lence of scab over these regions “is Y eported as follows by collaborators: 
Minnesota (Bisby) - te common and severe. Wiscorsin (Vaughan). - More 
scab than for séveral sédsons. Michigan (Coons) — Exceedingly prevalent in 
Spite of dry weather, eipubicntoa an. enormous Luss. Lilineis) (Anderson) = 
Bad throughout state, caused exceptional foliage injury. Indiana na (Gardner) = 
Most severe apple disease in Indiana this year, although blossoms, and young 
fruits “suffered heavily, infection of older fruits not as bad as might have 
been expected. Ohio (Selvy) - Scab mich worse than usual, general over. whole. 
state. Pennsylvania (Orton) - Apparently general throughout state, ast serious 
outbreak in several years, 100% infection in Cumberland, Huntingdon, and Center 

eourities. ‘New York (Ghupp) * - Moré ‘severe than usual. Delaware - General throug 
out state, very ocm ecmmon on early variéties in spite of vigorouse spraying. 
Virginia Greoaue) ~ Unusuaily severe, scabbiest year in history of apple indus= 


try in the state. West Virginia (Giddings) - ‘More prevalent than any year e. 
Since 1909. Tennessee “(Essary) - Unusually severe this season. Missouri- 4 


“The disease is mre atundant south of the Missouri River, but pretty well tle 
trolied in sprayed orchards. 

Of the New England states, Massachusetts (Osmun) reported scab more. - 
prevalent and severe than fér several ar “In Maine losses were reported e 
extensive and severe Jine 6, but: Tess* severe July 1. 1. Vermont. repor ted mach. ....a 
fessiftaan average die to any Simmer + new “Hampshire * Moderately abundant. 
Connecticut (Clinton) = Somewhat moré pr onovnved than for normal season. 

The southern tier of apple produc ing siates from ‘Oklahoma, and. Arkansas 
to South Carolina suffered as usual a loss of about 1% - very much less. than 


their neighbors to the north. * ‘Ave nsas (Slliott) reported scab well con- 
trolled in commerical orchards, 20SS about 12%. 
West of the 100th meridian’ apple seab was repor ted as follows in 1919: 

Montana -~. Scab. of littie consequence this year. None in sprayed orchards, . 
.§ome losses locally in unscrayed orchards. “Idaho (Hungerford) + Very little . am 
scab in northern Idaho as co mpa're a with former yeors; injury G.5%, loss 0.2%. . 
No seab noted. anywhere in southern Idaho in June. Washington (Heald) - Scab 
eo common and severe in western qachinct very little in eastern Yash ing- | 
ton - less prevalent than usual, and none in central irrigated YVashington: | 
Oregon (Barss) - Moist weather of early June resulted in some scab develop- 

ment, but crop appears in general to be rather clean. Caiifornia - Ap phenian 

scab is known to be widely distributed inthis state, but no statement of 

losses has been reported to the Survey in recent years. In 1904 Newton B. 
Pierce stated: "This disease has caused considerable loss in California in 
1903, its present distribution largely covers the avple growing districts of 
the) State", and again in 1905 Pierce re par ted: "The disease gradually spread- 
ing to all apple sections (California)". 


Other interior western states re ported as follows” in 1919: Colorado 
(Leach) - “Have observed none this year." New Mexico - None observed, be~ 


ae not to be aN Arizona ~ Reported | absent from every county in. 
the stete. Ee =a a aa 


Me B. Waite, United States Devartment of Agriculture, comments as 


upon the occurrence of apple seab in 1919: 


-"“Prom field observations in mrts of Maryiand am Virginia 
adjacent to Was.ington, and in the Sherandsah Valley of Virginia, 
and fromconversation.with fmit growers, svecimens and corre- 
spondence, data have accumulated to show a very unusual outbreak 
of annle scab from New Jersey to North Carolina. Thu district 
in question includes the mtire Appalachian Pruit Belt and the 
Piedmont Plateau, as well as adjacent sections on the Coastal 
Plain, particularly towards the north. It is probably the worst 
Outbreak of apple scab for thirty years or perhaps that has ever 
been reported. Similar outbreaks have oreurred in New York and 
New England, the Great Lakes apple orehards, and in the Upper 


Mississippi Valley in previous seasons, but never before so bad 


generally in this district. 


“As an indication of the severity of this attack, examples 
of scab attacking the fruit of the York Imperial turned up quite 
gencrally fromthis district, and in soije instances, tre fruit 
of this variety was damaged to the extent of 25% by this disease. 
This is unprecedented. Previous to 1919, the writer had -person- 
ally seen the disease on the York Imoerial fruit in out a few 
scattered instances. Twice it was found at “inchester, Virginia 
on small, greenish York Imperial fruits. in the autumn and on less 
than a dozen specimens. The trees from which these came were 
badly attacked by cedar rust. At the time it was thought that 
these delicate, thin-skin York Imper ial fruits, resulting from 
cedar rust attacks, were thus rendered much more susceptible to 
the scab funsus, and it may be sugyested as a pessibility that 
the resistance of the York Imperial to scab may have been re- 
duced by cedar rust.to some extent. .The foliage of York. Im- 
perial has Alweys heen retatively susceotible to the scab, but 
not the fruit. That reduced vitality from ecdar mst is not 
the main factor in this ovtbrcak, however, is obvious since 
the Winesap, Stayman Winesap, Paragon or Mammoth Slack Twig, 
(the Winesap Group), not attacked by ecdar mst have been in 
this outbreak, as usual, badly attack:d by the scab. Rome, 
Yellow Newtown, Ben Davis and many other varieties have been 
severely injured by seab in the region mentioned during the 
past year. 


“While this apple soab outbreak was bad on the Coastal Plain 
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follows 


in New Jersey and the Delaware-Chesapeake peninsula, some observa- 


tions at certain points on the Coastal Plain in Maryland and 
Virginia showed a small amount of apple soab even under these 
remarkable infection conditions. I think I can now recall that 
scab has gererally been siieht on the Coastal Plain from Balti- 
more sathward, exceot on the Delaware-Chesaneake peninsula, 
which is inclined -to be cooler and moister, tut the fact that 
in Maryland scab was abundant in the Piedmont region and soearce 
on the Coastal Plain at points less than twenty miles apart, 
deserves notice. I am inclined to attribute this to the lack 
of previous infection; in other words, there mst have been 
few soab spores to make use of the unusual infention conditions. 


"The main reason for this great outbreak of apple seab can 
be directly attributable to the unusual weather conditions in 
late April and during the month of May. ‘The accumulation of scab 
during previous years was evidentiy a factor, but there was al- 
together too much rainy, cloudy and damp. wea the r during an entire 
month, beginni ing about the time the apple trees came into bloom. 
For example, the official Weather Bur eav. meteorological records 
at Washington, D. C-, beginning April 24 and ending May. 24 show 

only three periods wi th clear weather =, one clear. day April ed, 
two clear days ay, and 3, and two clear days ADEE 18 and 19. 
During this pe riod f thir ty-one days, there were rains on twenty- 
one days, counting those in which a trace is recorded,. -and a trace 
is probably as effective on cloudy days as a heavier rain, Nou te 
mention the heavy dews with which the fmit and foli age wer 
saturated on other cloudy days» Of the twent y—one days.with rain, 
only six were marked Mie iah eller cloudy", which means that, the sun 
shene through the clouds part of the time.’ The other fifteen 
days‘ were cloudy all-day. Of the ten days in which no vain’ telly, 
five only “have already beeh accounted for as clear. Of the re- 
oe five days, two were cloudy and three were partly cloudy. 

ENS evident that there was almost a continuous infection 
period for thirty-one days, beginning when the apple trees were 
in bloom in the middle portion of this region, slightly preceding 
bloom in the northern sections, out. following clicsely afer bloom 
in the southern sections, and in general, eccurring at the most 
dangerous period from the standpoint of apple Sa Das is 
plainly We most important factor in the outbreak.! 


for corrected ‘per cen tage losses wby stat Les from apple scab in 1919 § Bee 
Plant Dis ease’ Bulletin} : Supplement 12, 2920. Reports covering practically 
all of the apple producing regions éast of the 100th meridian, representing 
67% of the total Apple oroduction of the country arnt GMO) eerie that the 
apple crop over this area suffered.a loss ‘of more than 5 1/2%, or in the 
neighoornood of 5,760,000 bushels from scab. About one-half of this loss -oc- 
curred in New Yori, Pennsylvania, Michigan ard Wisconsin, where iocal iosse 
from scab were not far from 10%. About one-fourth of it occurred in che oe 
tral states from Misscuri to Virginia and North Carolina where local. losses by 
states ran from 2% to 6% ee one~ eighth pay yolie occurred in New England, 
New Jersey and Delaware. ess than l 1/2% coe rred in the southern tier of 
apple states from Oklahoma and Texas to South Carolina. ee 

Western apple production (west of the 100th meridian) amounted. in 1919 
to about 43% of the total apple evop ‘of the country, Of this amount, one-third, | 
or roughiy 11% of the total United States crop was subjected to mcre or jess 
loss from apple seab in Calif ornia, Oregon and western Washington, Two-thirds 
of the western apple crop in 1919, or roughly 22% of the total United Svates 
crop for that year was produced in central'and ‘eastern Washington, Idaho, Monta 
Coiorade, Utah, ones and New Mea ee o, where losses from scab were from zero 
EOa oer 
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Out of 2973 cars of apples inspected at destinations by Bureau of 
Markets inspectors, 46 cars were found to be affected with scab as follows; 


Table 20. Losses as shown by i taal of cars at destination by in- 

spectors of the Bureau of Marke ts. 

:No.of; :Average: ~ Range of 
Origin of :cars ;percent- percentage 2f:Remarks as to seriousness of scab. 
shipment swith :age of scab ‘ 
a ree ob SSCED Os 69 Fie ou mire Ae Nu! 
Arka nsas “Maia Gi el a 15-20% :Badly scabbed. 
Canada sonmnssd ¥9 : 8-10% : 
Colorado yt AD rene ie | Se”, 2% ;Olightly scabbed. 
Delaware Se a6 11-225.0 = 
Illinois suey 10 : 10% : 
Kansas oe dle ayng : 68-10% : 
Maine hk Ba : 5% :Slightly scabbed. 
Maryland Oa et : 15~35% :Badly scabbed. 
Massachusetts : 1 ; : 7 ‘ 
Michigan : 10 :3 cars 28-43% *Badly scabbed. includes other 

: : blemishes in estimates. 

: ; :7 cars 2-20% found blemishes included also. 
New York ‘vEhaa: nce :2 oars 50-80% :Scab appears in smail spots. 

: ‘ 79 cars 2-22% :;Bad:scab in some cars. 
Oregon evel 33 : 34% :Mostly in small spots. 
Penns yivamia evy y bens: 4 2 B% +Badiy scabbed. 
Virginia edt: Mae ae Cs 9-%0% :Other blemishes ineJuded in estimates. 
Reon Virginia a 4 * 22 1 car 55% :Scab found in small spots. 

2 cars 4-6% ;Slightly seabby. 


. . 
en a ee er a ee 


Varietal susveptibility in 1919 was revorted as follows by collaborators: 


Susceptidle 
Connecticut: McIntosh Pennsylvania; Star - (More than usual) 
Crab (cont. ) Transparent (10%) 
Martha 
Virginia: Winesap family 
New York; Ben Davis Yellow Newtown 
"Greening" Arkansas 
King Delicious 
Northern Spy Stayman Winesap 
MeIntosh Limbertwig 
Virginia Beauty 
Pennsylvania; Stayman Winesap Paragon 
Delicious Ben Davis 
Gano 
Banana Missouri: Winesap family 
Jonathan June 
King Jonathan 
Grimes (More than usial) Gano 
Ben Davis 
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New Hampshire; Baldwin (Generally free) Connecticut: Ba ldwin 


Resistant 


Russet” 
Virginia: York Imperial (Slight to | 
no infedt ion) New ‘York: Baldwin 
- Grimes WARS Sie tie 
COG | My te Weazthy 
Missouri: Rote : Lhevoth hae i Oldenburg 


“Control of apple scab in 1919 was commented on by collaborators as 


follows; i ‘ 


Massachusetts: (Osmun) Many cases of spray injury traceable to primary | 


injury by Venturits inaequalis. 

New York: Early plowed orchards gave, best control. Orchards sprayed 
thoroughly with pink spray are very clean. Spraying about three 
times the general practice in commercial orchards. 


Pennsylvania; Forty percent of fruit infected, 100% on susceptible 
varieties - usually, associated with neglect in applying pink 
“blossom spray. 


scale ‘Vigorous spraying did not: control scab on early varieties. 


Virginia; Proper spraying gave satisfactory control; heavy loss in 
i Shenandoah Valley attributed to fact that "pink" spray was not 
App. bede. 


West Virginia: Best results with Sordeaux. 
Tennessee: Held in check by spraying. 


Qhiio: Bordeaux pre-blossom spray excellent. Much loss through abandon- 


ment of Bordeaux sprays fjor Lime-sulphur. 
India ana: Bordeaux spray fairly successful, sulphur dust not reliable. 


Illinois: (Anderson) Regular lime-sulphur sprays when properly applied 
gave” good control. 


Michigan: Carefully sprayed ~ satisfactory; carelessly sprayed - heavy 
Voss unspnayed? no fimsii /eolassi fruits 


Wisconsin: Lime-sulphur has proven to be better than Bordeaux chiefly 


because less russeting, pre~pink spray gave best results. 


Minnesota: Controlled by dusting and spraying in experimental plots. 


Towa: Ordinary spraying not fully effective. 


Missouri: Pretty well controlled in orchards Whe re spraying is practi¢omm 


ear ‘Lime-~sulphur or Bordeaux effective. 


r 
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Arkansas: Unsprayed fruit badly damazed. Liquid sprays, including 
lime-sulphur, gave complete control. 


Oregon: Bad only in orchards not properly sprayed. 


Regarding th value of sulphur dust for the control of seab and other 


apple diseases collaborators have furnished the following opinions: 


Connecticut: "Dusting seems to be coming in a little more than past 
years, but as yet is used in only a limited way. I know of one case 
where good results seemed to come from the use of sulphur dust in 
dusting apples for scab." Clinton. 


Virginia; “Sulphur dist has given fair control of scab and was worth- 
less for bitter-rot. With arsenate of lead it has proven the equal 
of liquid for codling moth. Bordeaux dust found worthless for bitter- 
rot but. but very effective for dlotch (Phyllosticta) and frog-eye 
leaf spot." Fromme. 


West Virginia: "TI :aay say that our opinion has not changed very much as 
to the value of sulphur dust. It certainly dces not give good re- 
sults for control of apple diseases this year, but I am still hoping 
that some good may come out of it." Giddings. 


Arkansas: "A complete failure in the control of any disease of the apple. 
Orchards that twve used dust for the last two or three years were al- 
. most ruined by bitter-rot this year." Elliott. 
Michigan; "Probably controls scab in ordinary years." 


——— 2. 


Minnesota: "Valuable. Found about equal to Bordeaux in experimental 
tests." Bisby. 


Referring to control of apple scab in 1919 in the Applachian Fruit Belt, 


the Piedmont Plateau,and adjacent sections of the Coastal Plain, M. B. Waite 
makes the following statement: 


"The full apple seab spray treatrent has not ordinarily been neces- 
sary in this region, andeven the better sprayed orchards were usually 
given only the calyx spray and the two later sprays. In two cases near 
Vienna, Virginia, orchards given this routine treatment and sprayed 
thoroughly gave excellent commercial results. In Montgomery county, 
Maryland, a group of orchards, either dusted at the time of the calyx 
Spray with arsenates or unsprayed, resulted in very severe losses." 


Errett Wallace, United States Department of Agriculture, submits the 


Toilowing statement eocerning the control of apple scab: 


"In our tests for the past nine or ten years lime sulphur solution 
combined with lead arsenate has been used in comparison vith practically 
all types of fungicides which have been advocated for this disease, and 
thus far we neve found nothing better, all things considered, at least 
for the localities in which our work has been conducted. It has given 
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satisfactory control under the worst epidemic conditions and caused 
less injury beth to fnvit) and foliage than any other equally effect- 
ive preparation." 


Bitter rot caused by Glomerella cingulata (Stonem) S. & S. 


Since 1904 bitter rot of the apple has teen reported at least once from 
every state east of the Mississippi River except Vermont and Florida. All of 
he states bordering the Mississippi on the west have reported it, also Nebraska , 
ioe Oklahoma, Texas, and New Mexico. : 
ce EN exeraiss ore average of the percentage lasses by states to the tocal 
apple crop from bitter rot dring the past seventeen years, as indicated by the 
reports filed during that period, makes it possible to divide the area where 
bitter rot is known into five relative graps. The accompanying map indicates 
this grouping at a glance- In states where losses are heaviest for the group, 
a "+" replaces the "*", : 
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Group I, Occurrence, losses negligible. 
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Fig. 22, States grouped according to average percentage losses from 
bitter rot. 
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Group I, in which losses are negligible to slight and of small import- 
ance, will be seen to include New England, New York, New Jersey, Delaware, 
Michigan, Wisconsin, Minnesota, Iowa, Nebraska, Kansas, Oklahoma, ard Texas. 
Massachusetts and New Jersey average slignt to negligible losses, such losses 
in Massacousetts often affecting apples stored in bins. Iowa averages about 
0.5%; Texas may run as high as 1%. 

Group II includes Pennsylvania, Ohio, Indiana, Illinois, and Missouri. 
The first two states average about 4% loss and the figure is a trifle higher 
for Indiana and Illinois. Greatest loss for the group is sustained in Miss- 
Ours. ine principal loss is in southern part. of these states. 

Group III includes only West Virginia and Kentucky. Reports from Ken- 

wtucky are very meagre, but indicate that losses may approximate 1.5%, while 
West Virginia reports consistently an average of about 2%. It is interesting 
to note this. region of slight infection surrounded on all sides by areas of 
‘heavy infection. John W. Roberts comments upon this’ area as follows; 


"The difference in the percentage of bitter rot in Virginia and 
West Virginia is due largely to the fact that the Yellow Newtown 
is not grown to any extent in the latter state. Virginia's high- 
er rate is due to the large plantings of this variety in the Pied- 
mont section." 


Group IV includes Marylana, Virginia, and Tennessee, where losses to 
|the total apple crop in the respective states averages 5% for Maryland and 
“Virginia and 6% for Tennessee. 

Group V- South of the line marking the southern boundaries of Virginia 
and Tennessee is the rezion where heaviest percentage losses from hitter rot 
“Occurs In group V the followiny losses per year are very common; North Caro- 

Jina 10%, South Carolina 15%, Georgia 10%, Alabama 10%, and Arkansas 8%. 


“Bitter rot is typically a disease of humid hot sections, 
extreme heat being especially favorable for its development. Those 
f Sections in which there are periods of extreme heat without apprec- 
iable temperature diminution at night with occasional showers or 
rainy pericds are especially well situated for the developmamt of 
bitter rot." (J, W. Roberts) 


In estimating percentage losses the values given in Table 21, which fol- 
lows, are considerably influenced by very heavy losses before the pathogene and 
its control was well understood in all important sections. For example, Selby 
reportsd 25% loss in Ohio in 1905 and 50% in certain localities in 1910. Arthur 
repertec 40% loss in Indiana in 1905. Rolfs reported 40% injury in Missouri in 

1906, 25% in 1910. With improved methods of control and the gradual elimination 
Of extremely susceptible varieties, these estimates will no dmbdt continue to be 
reduced. Also with more accurate and complete reports, especially by counties 
and lecalities, instead of by states alone, the grouping by states here present- 
ed, may be rearranged, Not only is this true of bitter rot, but of other dis- 
eases as well. 


Y The average annual loss given in the following table is sustained in the 

area included in groups II to V, which produces about, 40% of the average total 
Crop, and 40% of the average commercial crop of the country. Abousr 60% of the 

formal total production and 70% of the normal commercial production of the coun- 


try is free from this disease. 
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We may roughly estimate the average importance of bitter rot to the avople | 
industry of the United States as follows: 


Table 21. Average relative importance of bitter rot, production of 1918 
used as basis» OE eo, AEN i cae j SM 


a A eg | a See ee mere eee 


: Imoortance of area. ; Average : Average +: 
: Percentage of U. S. :percentage :. percentage: 
+ ‘apple crop produced ; of total ; of total : Bushels 


Groups of spite in 1918 Vl sorop "in 200s Se Crop: lost 
cS ws: RS “ o’area Lost -y lest in : 
i “«from bitter: area. 
PL AN alls MS TOS rot ere 
: Total :Comm reial: 
Apple producing : ie hat f : : 
states where bitter  : sb i : ; : 
rot is not reported : : a) ee : : 
by collaborators : RaQ |e Bu : 0 : 0 : 0 
Group I - New Englard : 
Naw s:, Mis hans Del., Mich.: a 
Wis, ,Minn., Iowa’, Nebr.,* : cis : a ; ae 
Kans-e, Okla., Tex. % AO* 39 :Negligible :Negligible :Negligible 
Group IIT - Mo., fll. : : : : ; a 
Ind-, Ohio, Pa. : BOL he LAO aT ote eles, O.9'' "1, 5OC saa 
WGroup TIT =) Kya, We Vang LG ae 4.5: 2 : O.1 : 179, 900 . 
Group IV - Mad., Vaiswe | : 48 iy ee. : : ey 
Tenn. ‘ HOTS. 9.59% 5.5 : 0.55 «+ 939,00 y 
Group V -UMissupladdecly ard xe) bade elie | ae a 
Cap SiC. Ne Ce CREME eS “inbligdeuelaaais) tne ; if 
Aen Gye oiese 8%) : Byes 2 : 12 : 0.6 : 1,000, 000 ‘ 
An estimate of the average annual loss to the total U. S. apple crop re } 
from bitter rot amounts to about 2%, or in the neighborhood of 3,000,000 -_ 
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Regions of heaviest annual loss, according to the best of ot ee § 
are shown by the heavily shaded vortions of the accompanying map (Pig. 237: Pe 
Isolated cases of severe infection, of ‘course, oceur outside this area. Appreca 
iable losses, 2% or more, are liable to occur over the entire area ‘nd Se 
shad ing andi light lines. ‘ States in which losses are. negligible are marked Wi 
an asterisk (*). : a 
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4 ATA ‘ : 3 ¢ ' 5 es 4 : ; 
1 eset pT aRRE SOF en a = 
xxx Largest annual losses. AN Losses.of 2% or more are liable to 
. Negligible losses may occur, 7 occur. 


Fig. 23. The bitter rot belt. 


Bitter rot in 1919 


Collabo rators' reports on the relative prevalence of bitter rot in 
1919 <riicate that in the northern tier of statés, comprising Graip I, where 
injury is regligible ‘to slight, behavior of the disease was apparently about 
normal. Massachisetts reported: "More 'than wsual, amount on both early and 
late varieties, not of great importance”. New Jersey (Cook) reported: "Mcre 
Severe than usual". Michigan (Coons) reported: "No bitter. mt found on 
Michigan frait, common on Pennsyivania and Illinois apples shipned to Detroit", 
Texas reported 1% loss. acres: eo, : 

Group II reported uniformily 2 to 3% less damage than usual in 1919. 
Pennsylvania 1%, Ohio 1%, Indiena 1%, Illinois 1-%, Missouri 2% Pennsylvania 
Orton] Stated that infection was local in Adams, Bucks, and Center counties. 
Shio (Selby) reported this disease in southeastern Ohio, less severe than usual. 
‘Missouri (Maneval): "Generally distributed throughout state, percentage small 
vO moderate." 
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Group III (Kentucky am West Virginia): Injury apparently less than 
usual. West Virginia (Giddings) reperted injury as “Slight, 1%". 

Group IV (Maryland, Virginia, and Tennessee). Virginia suffered an un- 
usually severe attack for recent years. Fromme renorted; "More prevalent and 
destructive than for several years, excessive rainfall, 5% loss, {500,000". 
Temessee (Essary) reported; "Bitter rot is common, loss not so heavy as in 
previous seasons", 

Group V (Arkansas, Mississippi, Alabama, Georgia, North Carolina, and ; 
South Carolina) in 1919 suffered their usual heavy loss from bitter rot. Arkansas 
(Elliot) reported; "Worst infection in several years, some orchards badly damaged, 
loss 5%, ¥225,000". Losses in Alabama were estimated at 7% Georgia (Berry) | 
10%, South Carolina (Seal) 25%, North Carolina (Jehle) 5%. 


rs eee 


Virginia and Arkansas -heavier than usual for recent 

Weslests thy Mess Ge AA Sk Sa ee aS 710, 000 bu. 
Pennsylvania, Ohio, Indiana, Illinois, Missori, aver-— 

age 2 to 3% less loss than usual, Estimates are 

placed at 1%, which together with 1% loss in West 

Virginia, Kentucky, Tennessee, and Texas makes a 

ROCs Mat) aes ete ip) aE Pe el ah) 500; 0Co se 
North Carolina, South Carolina, Georgia, Alabama, and 


Mississippi probably lost in the neighborhood of - __ 220,000 
1) 230, 0000" 


The estimates of losses from bitter rot in 1919 are thus seen to be 
about 1,240,000 bushels, or 0.84% of the total crop of the country, 


Data received on varietal susceptibility, 1919 


a Saees 


Massachusetts: More than usual amount on both early and late varieties, 
Permsylvania; Severe on Smith (Smith Cider), York Stripe, Stayman, 

Black Twig, Maiden Blush. Also infection on York Imperial. 
Virginia: Susceptible - Yellow Newtown (especially susceptible) 
Georgia; Susceptible - Early varieties more susceptible. 

Ohio: Reported on Jonathan.’ 
Missouri; Reported on Gano, Ben Davis, Rambo. 
Arkansas: Early Harvest, Transparent, Gano, Ben Davis, Givens 

(especially susceptible), Jonathan, and nearly every other 


variety. 

- Dates Ot) first appearance, 1919. 
Pennsylvania eee HN yeR OS: 7 bi “Bucks County 
Virginia - July = Franklin County 
Georgia a elie May 1 . 


Arkansas ie June 25 


Control measures reported by states. 


Virginia: (Fromme) Early appearance and continued rainfall made 
it a difficult disease to combat this year. ,Very satis- 
factory control with early thorough spraying. Early and 
thorough spraying with Bordeaux gave good control. 


North Carolina: (Jehle) Usually controlled by spraying. 
South Carolina: (Seal) Fair control when spray was used, 


Ohio: (Selby) Gontrol measures effective when applied in time. 
Copper sprays in July good. 


Missouri: (Maneval) Spraying effective in control. 


Arkansas; (Elliott) Worst infection in several years. Some or- 
chards badly damaged, notably those which were dusted and 
where Bordeaux was not applied in July. bordeaux and prun- 
ing effective. 


Blotch caused by Phyllosticta solitaria P. @ B. 


Apple blotch, so far as known, ocers only in the Central and Southern 
states of the eastern half of the country. It has apparently not advanced 
beyond the northern borders of New Jersey, Pennsyivania, Ohio, Indiana,Tllinois, 
and Towa. One case was reported from a nursery in 'Yabasha county, Minnesota, 
in 1917 on imported nursery stock, but it is understood to have been eradicated. 
It is reported from a few lccaiities in South Dakota, and is abundant in Nebras- 
ka, Kansas, Oklahoma, and Texas, but is not known to occur farther west. 

During the period 1905-1907 ample blotch was causing heavy lcsses in 
Missouri and Arkansas and was reported as severe and increasing in southern 
Tllincis. It was also very prevalent over the less important southern apple 
regions east of the Mississipvi ard south cf Virginia, and was being noted in 
many nearby states farther to the north and west. From 1910 to 1922 reports 
of the appearance of blotch in new localities and of its rapid increase came 
from Oklahoma, Kansas, Nebraska, Iowa, Iniiana, and Chio. Frem 1912 to 1919 
the progress of this disease in its advance northward is recorded by several 
of the states, Virginia (Fromme) 1917 - "Not common"; 1918 - "More reports 
Bean in any previous year"; 1919 - "The disease seems to be increasing rapid- 
ly in Virginia orchards. It may be found only on a tree here and there, but 
in a few cases is the most important pest". West Virginia, 1910 - "Small 
amount"; 1914 - "Believed to be inoreasing, destructive, locaily"”; 1915 -"More 

“sbundant"; 1917 - "Occurs locally at several points, but not of great imper- 
tance." Delaware, 1912 - "Two eases"; 1915 - "Fairly prevalent”; 1916 -"More 
prevalent"; 19.7 - "More prevalent"; 1919 - "Increasing". Pennsyivania (Orten)— 
1914 - "Likely to prove ene of our worst apple diseases"; 1915 -- “increasing”; 
1917 - "More than usual, the disease has been spreading rapidly the last three , 
years"; 1918 ~ "On the increase every year, fast becoming one of the most se- 
rious avnnle diseases in Pennsy lvania." Qhio (Sekby) 1910 - "Reported for the 


i 


af 


first time from 7 counties"; 1911 - "Collected from 16 counties"; 1914 — 
*"More®; 1915 - “Epidemic in Ohio the past Uraree yearns"; 1910 = “Rather:more® 
1918 - "More, ranks second only to fire blight fer its seriousness in Ohio. 
It has prevailed on a largely increasing number of varieties, one of the ssrious 
midsummer diseases of the apple." Indiena (Gerdner) 1912 - "Getting to be a 
bad disease in the southern part of the state"; 1916 - "Quite common, southern 
part of the state"; 1919 - "Especially prevalent in the sowthern and central 
part, second disease in importance in this state this year (seab first)", 
Illinois 1907 - "Considerable"; 1912 - "Severe on certain varieties" ; 1918 - 
"80% infection on Ben Davis in many sprayed orchards, losses of 10 to 40 per 
cert of the fruit common"; 1919 - "More serious than usual". Towa 1909 - "In 


, 
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Fig. 24. Oceurrence of apple blotch in the United States. 
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Only one county"; 1912 - "On Northwestern Gresning, spreading"; 1913 - "Comm 
| wherever Northwestern Greening is cultivated"; 1919 - "Severe on some varieties 
Southwestern part of state”. Netraska 1910 - “Seems now to be one of our new 
M@yebraska diseases"; 1914 - "Each year beroming more widespread"; 1919 - “Uscti- = 

ated loss to total crop for state 2%". Kansas 1910 - "Abundant"; 1916 - "Very 
tad in, unsprayed orchards 4 to 5% of erop lost (ia such cases)"; 1918 - "Gne of 
ve most destructive diseases of summer apples the past season, aifficul Lhy to 

ma fruit of eerly varieties not affected with blotch, loss 10 to 65% (locally}". 

ferage loss 4% total.crop for state. 
While it is possible that climatic influences may not favor the serious 
aBerpssion. cf apole bloteh beyond its present northern limits, New York and New 
Engiand may, be interested to know that the disease is reported from at least 
ree BORPHCETy ere counties of Pennsylvania: (Susquehanna - 1915, 1917; McKean - 
6, V3 1928; Bric) = 15 918}, and Michigan to note that her neighbors on the 
sou th ae reported it in ors iepale tier counties as follows; Ohio, Cuyahoga -. 
Bit; 1919; Lucas - 1914, 1916; Lake - 1916: Lorain -.1919; Indians, Laporte - 
16. Collaborators in states like New York and Michigan shou ud fia cake a 
ose waton for initial. appearances of this disease, especially in their sou th- 
n counties. ; ; 
The occurrence of apole iat oh in the United States, as reported to date, 
the refore remarkably well defined by the area lying south of the 42nd paral- 
i and east of the 100th meridian. At the extreme northeast of this area the 


excenis a little farther north. Witn the ex cception of he most northern 
portion of this area blotch is widely distributed, and on the whole very abun- 
dant. (See Fig. 24.) 

f Losses average around 1% in the states east of Illinois ard north of 
Tennessee and North Carolina (only a trace in Delaware, New Jersey, amd West 
Wirginia), ard are probably not wera trace to 1% in northern Iowa and South 
Dakota. Heaviest losses are sustained in Arkansas, Missouri, Illinois, Kan- 
sas, Oklahoma, ‘Texas, and the states east of the Mississippi which lie ele 
f Virginia, John W. Roberts, United Stetes Department of Agriculture, states 
hat apple blotch is at its worst and hardest to controi in the vicinity Ne 
Wichita, Kansas. 

: For corrected percentage losses by states in 1919 see Plant Disease 
ulletin, Supplement 12, 1920. 

. : a. ee shows the relative importance of blotch to the apple industry 
191 


soe greatest loss in tshels from blotch in 1919 was sistained in the 
ites comprising group "B" (Illinois, Kansas, Nebraska, Missouri, Arkansas), 
mere 32.1% of the total apple ercp of the United States was produced, and 

3% of it (442,000 tushels} lest from this disease. Of this group at least 
rkarsas and We ooune a would be classed in group "A"(5 to 8% local loss) if 

God contro] measures were not employed. The eight states conprising group 

A" (Oklahoma, Texas, Mississinpi, Alabama, Georgia, Tennessee, North Carolina, 
uth Carolina), while producing only one-third the quantity of applies, suffered 
Imost as heavily in total bushels lost (422,000) as group "B". fin this sec- 
10n blotch is very prevalent, and in many orehards control measures are not 
mcticed. In group "C" esscenmetceles Maryland, Virginia, Ohio, Indiana, 
ntucky, Iowa) where18. of the total apple crop of 1919 was, procuced, and 
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where blotch is as yet seattered tut is becoming annually more serious, 
280,000 tushels were lost - or more than the combined losses of Nebraska, 
Missouri, and Arkansas from this disease. Sixty per cent of the apple produc- 
tion of the country (group "E") is entirely free from apple blotch. 


Table 22. losses from apple blotch in 1919, States grouped according 
to prevalence of. disease. 
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ne ee, 


en a ret ee mae ee ns RR 


‘ : Importance of -Percentage : 
% : :Percentage: industry in area:of total 
Groups of states.:Character:loss of to+% U.S, crop pro-;U.S. crop :Bushels 
:of injury:tal crop :duced. -logt in area:lost. 
: :for. area. ; : ‘from blotch : 
: : STO ene OMe ; 


ee 


ee I ae ese og Ma 


Aa Oktay Tex. : 
Miss. Ala. Ga. A : ysl 
Tenn. N.C. S.C:Severe +: 5% to 8%: 4.6 —- + 1.4 + , 0/204) 7 Ale Gee 
(La. crop : : fs : 
unimportant) ; : s : ' : 
By aes) Kons Moderate 6 3% jingle aay Abele 0.15 = " s e2l oes 
(b) Nebr. Mo. :  ™ 2% Nebel) 3 Ona eae lye 
Ark. : : fs ; : ’ 
C. Pa. Md. Va, Ks ‘ : : . 
Ohio, Ind. Ky.:Slight ; 1% NOD He VARNES ee, Om RG) eet 280, 000 
Towa, : r i i i . 
D. N.J.,Del. W.Va. : Trace fless than; 4.64 3 5.4 0: | Trace (2) oo 
De 


‘ : 1% : ‘ 


EH. 20 remaining, 


apple-pyodue- :None 0 160.087 aM 67.2" 1% Or: Bega) 
ing states. = 4 e . . . 


Loss to total U. S. apple crop from blotch in 1919 - - - 0.77% 1,134,000 bu 


SS 
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in 1919, at least 15 cars were foind to be affected with bietch (Phyllosticta 
—solitaria). In the following table this number is divided up acccrding to the 
respective points of origin in view of the above grouping. It should be re- 
membered that the markets inspections have oniy to do with commercial produc-— 
tion, and therefore while losses from blotch are much greater iosally in the | 
states comprising group “A", for example, than from those in group UBM ieee 
latter group put more than ten times as imch fruit as the former on the market 


a 
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Table 23. Losses from blotch (Phyllostista solitaria) as shown by 
insrection of cars at destination by irspectors of the Bureau of Markets. 
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fotal member  ;: Average percentage 
of cars. 2 of -fruit affected. 
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Group A. (severe loss) : ‘ 

Texas : 2 : 26% 
Group B. (moderate loss) : : 

Ill. - 2 cars : ; 

Kans. - 2 cars . : ; 

Mo. = 1 car - 

Ark. - 5 cars. 10 : 18% 
Group G. (slight loss) © : eis 

Virginia : a ke 3% 
Origin unknown ‘ 1 : . Bh 


—— 


Susceptibility of varieties in 1919 was listed as follows by coilabora- 
tors. No resistant varieties were mentioned. 


Susceptible 


Virginia: Ben Davis Indiana: Northwestern Greening 
Limber twig ; Rhode Islard (R.1.Greening) 
Northwestern Greening . Stark 
Rhode Islard Ben Davis 
Yeliow Newtown we Smith (Smith Cider ) 

Oldenburg (Duchess) 

Illinois: Oldenburg (Duchess) Arkansas Red 
Ben Davis | 
Maiden Blush ' Towa: Northwestern Greening 


Varieties reported affected, susceptibility not given. 


=) 


Delaware: Smith (Smith Cider) Illinois;:. Grimes and Jonathan in region 
Jona than of reavy infection. 
Fourth of July Transparent 


The Yellow Newtown and Jonathan are generally considered resistant. 
J. ‘7. Roberts states that in Arkansas the Jonathan variety is seldom sprayed 
for blotch, 
Of the susceptible varieties the following are among the most severely 
attacked: Northwestern Greening, Smith, Missouri, Limbertwig, Ben Davis, 
Wagerer, Willow, Maiden Blush. ; ee 

The resistant are: Jonathan, Winesap, York Imperial. 
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Table 24. Susceptivility of apple varieties to blotch as reported by 
collaborators. Summary of reverts from 1905 to 1919. 


(No te: Frequently reports stated disease severe, withcut naming the 
susceptiole am resistant varieties. Varieties underlined 
appear also in another class. } 


eg pe rae ere eee l= necreseee i eee ee te eer A ae ST Ae LE alae 


Susceptible 
Arkansas: Okla., ‘19 : Krauser: eae el : Rome (Rome Beauty): 
Teall eat wl 
Arkansas Black; _ :Limbertwig (Red Limber- : ON Cane 
Me., 18 ays) : 
Gia. , ky) VC : NEG. , 112, 115 : Smith (Smith Cider); 
Ohio, 10 | : Ded nyep Op aes 
Arkansas Red: Ind., ''19 : Wain FHS) ; aavelei ype 
= : : MO-; A)5) nti He : 
Ben Davis: — :Maiden Blush: : No di fo ab ao taler 
ae ie 2 ne Gh. ann me ee slid waellie 
Ind., '19 LS Ft attache Mod pers waite iste Ohio, "LA; "25; 
“io. 116 : Dalai. wth dana yma es aie UAloy) Niles 
Nebr.) 116 ‘ La : seven dbase: 
Okla. '17, '18, '19 -:Mann: Ohio, '16, 118 On ug 
WES y 0a}, CUS | : : 
: :Missouri ‘(Missouri ; Stark: Scie 
Bentley (Bentley Sweet): + Pippin): : Trae py ce) 
Ohaar : : TMI yeh Dale! See : Ohio, ae "16, 
: Gene 87, VIS) : ne 
Black Twig: Pa.,. 'i7 : Chie, 118 : Pawo ea eis 
Chia, to) meee ee Glia. a9 on 128 
Colton (Early Colton): :Northwestern Greening: ; Summer Rambo: 
ifo., 18 Ind., 119 ; Ohio, 116 
4 Towa (He Net een Sens 
Cornell. Mos, '17, 128 ; Wealthy: Mo., 118 
: OO WG, TGs) Uae al 
Delicious: Nebr., '18 : Pal OLOe en ; White Pippin: 
(Ore report) : Va.) a9 PSE avow, 116 
Barly Cooper (Cooper's -Oldenburg (Duchess): : Yellow Newtown: 
Barly White): ibaGl, 7 VS te Va., ‘19 
Nebr., '18 : Mie, VS : 
x Ohio, 18 . :Yellow Transparent: 
Barly Harvest: Mo,, '16 + i 3 Mo., 118 
;Rabis (Genett) Nebr. "18 
Wet e Pas ain) Sila : icin Wagener :. 
:Red Astrachan: Va., OO 5. Ohio cy PA ees) 
Gamo: Okla., 17; 118, 119; ive : 
:Rhole Island | : Willow (Willow Twig): 
Grimes (Grimes Golden}: i. eee Island Greening ines ke 
Ohio, tA hays ruGune Ind., 19 : W. Va., O7s 


Pa., neler, c fy Wo WINS) 
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Resis tant 


Baldwin; Ohio ; Rome (Rome Beauty); Ohio, '18 
Gano: Ohio “Less susceptible", : Stayman Winesap: Ohio, (Bul. 333) 
(Bul. 333) : 


: Wagener: Pa., ‘ll 
Grimes (Grimes Golden): Ohio, 18 : 
"Less susceptible", (Bul.333) : Wealthy: Pa., '1l 


Jonathan: Okla., '17, 19 ; Winesap: 
| Ohio, (Bul. 333) : Mos, t10 
: Grime. 827) PG 
Milam: Mo., 118 : Ohio, (Bul. 333) 
Maiden Blush: Ohio, "Less sus- : York Imperial: 
ceptible", (Bul. 333) : Var. tS 


Ohio, (Bul. 333) 
Rhode Island (R. I. Greening); 
Ohio, (Bul, 333) 


Reported on, susceptibility not given 


Ben Davis: Pa., '19 : McMahon: Mo. 119 
Colton (Barly Colto): Mo., 117 ; Rambo; Chio 
Fourth of July: Del., '19 


: Roman Stem: N. J., 118 
‘Gano: Mo., '19 . 


Grimes (Grimes Golden); Ill., '19 : Yellow Transparent: 
: 1 Oy pee BS 
Jonathan: Del-, '19 : Mo., "19 
Tii., 119 
Moe, '19 : York Imperial: Pa., '19 


Spraying with Bordeaux when properly applied seems to have given good 
results in 1919. 

Results of spraying are reported by states as follows; 

Arkansas: “Bordeaux good." 


Georgia: "Thorough spraying protected the fruit." 


Illinois: “Lime sulphur arm Bordeaux gave good results, properly ap- 
plied,” 


Indiana: “Bordeaux fairly successful, dust gave only a slight degree 
of control.” 
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Missouri; "Spraying sometimes quite effective, in othe cases results 
unsatisfactory." 


Qhio: “Spraying Clermont County orchards in 1918 at three weeks! in- 
tervals following petal fall gave less than 59 pe cent marketable 
fruit. Three apolications of Pordeavx mixture in 1919 in several 
counties at intervals of two weeks, followed by an additi onal appli- 
cation in July, gave an average of over 90 per cent marketable fruit. 
Unsprayed trees in the same orchards gave iess than 10 per cent mar- 
ke table fruit in blotch areas. ' Sprayed trees bore more fruit and 
their apples were larger as a rule than those from unspraved peeee 
No trees were sprayed on the three-weeks schedule in these trials. 
(Stover, Beach, Parks) (Abstracts + St. Louis Meeting). 


Oxklehoma;' "Bordeaux gave fair to god control." 
Tennessee: "It is controlled by spraying.” (Essary) 


Virginia; “Bordeaux 4-weeks after bloom fell gave good results. Bor- 
deaux used for calyx spray gave excellent control, according to re- 
port, but russeted fruit. Bordeaux dust in experimental work gave 
most excellent results." 


John Wr, Roberts, Fruit Disease Investigations, United States Department 
of Agrimlture, recommends the following: Porceaux, 3-4-50-. The first spray- 
ing for this disease is the most important and should be finished three weeks 
after the petals have fallen. The second and third applications should follow 
at three weeks intervals. Roberts believes that 90% of the 1,134,000 bushels 
loss (see Table 22) could have been prevented by sprayirs- 


Rust caused by Gymnosporangium juniper i-virginianee Schw. 
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Apple rust is distributed over the Atlantic States from Maine to Georglay 


and extemis westward as far as the outer boundaries of the non-irrigated apple 
belt. Extensive commercial production over this half of the country ceases at 
abot the line of 10 inctes annual precipitation, but rust is reported from 


scattered plantings practically up to the 100th meridian (see TAD). Collabora- : 


tor J, G. Leach stated that through an error the disease was reported from 
Colorado in 1910. It is not found in the irrigated districts, nor in the humid © 
regions of the Pacific Coast. 

According to Charles Mohr, United States Department ‘of Agriculture, 
(Division of Forestry, Bul. 31, 1901) the red cedar of the Bast, Juniperus 
virginiana, which serves as the alternate eae for the apple rust fungus, as 
Ore of the most widely distributed and one of the most indifferent, to soil and 
‘¢limate of any tree in the eastern half of the country. 


"Tts northern limit onthe Atlantic Coast is in southean Nova 
Scotia, and in the interior on Lake Champlain. Toward the west the 
tree extends under nearly the same parallel (44° to 44° 30' N Ney te 
the southern shcre of Georgian Bay, to Northern Michigan, southern 
South Dakota, western Nebraska, and Kansas, and southward to the 
eastern bank of the Colorado River, near Austin in southeastern 
Texas, It thrives in the valley of the St. Lawrence and in New 
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England; on the hills and jimesténe flats of the Southern States; 
and on the exposed arid ridges of Kansas and Nebraska. It is, how- 
ever, south of the 36th parallel that the red cedar is at its best. 

"As has been shown by Prof. ©. S. Sargent, the red cedar of the 
West, formerly considered identical with that of the East, is a dis- 
tinct species, for which he proposed the name Juniperus scopulorum, 
Juniperus virginiana does not extend farther west than the basin of 
the Mississippi River in the North, am the eastern slope of the 
Colorado River Valley (eastern Texas) in the south." 


The red cedar of the Gulf shore and eastern Florida is a distinct 
species - _guniperus barbadensis, so that the southern limits of Juniperus vir- 
giniana are probably “on’ the coast in lower South Carolina, and westward on 
the limestone hills in the upper division of thé mritime pine belt in Alabama 
and Mississippi." 

The relative prevalence of the apple rust fungus in the eastern half of 
the United States is very variable, depending upon distribution of cedars, in- 
troduction of the fungus, susceptible varieties of apple, and climate. 

The more prominent regions may be grouped as follows: 


Group I. Large percentage losses to total crop. 


(a) Virginia : Often a loss of perhaps 6 to 8% of the 
North Carolina; total-crop for these states, 


(bo) Tennessee 
Arkansas > ; Average losses probably not far from 2 to 3% 
South Carolina: . 


Group II. Average losses to the total crop for the state in excess 
of a trace, but generally only moderate, perhaps 1% 
ordinarily: 


(a) South Central Pennsylvania, Maryland, West Virginia 
(percentage higher in the Panhandle), Ohio 
River Valley. 

(>) Southern Wisconsin, Minnesota. 

(c) Western’Iowa, Eastern Nebraska, Southeastern South Dakota. 


(a) Northern parts of Georgia, Alabama, and Mississippi. 


Group III.Rust occurs only locally, is in most cases only present and 
seldom causes more than a trace of damage. 


(a) New England, very slight infection, occasionally prominent 
| locally in Massachusetts. 


(bo) New York - Cedars are scattered over New York, but rust 
seems to be more cammon in the lower Hudson River 
Valley and in Central Long Island, where it may 
cause local losses of less than 1%. 
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(c) New Jersey = With, ‘New ‘Yor in occasional slight local 
losses. 


(a) Deraware - With New York in occasional slight local losses. 


(e) Michigan - "Frequently in Michigan cedars and apples may be 
: found growing in close proximity, bat cedar rust is 
very rare, it is probably a question of the fungus 
‘not having been. introduced." (Bessey) 


(f) Missouri - Less than 1%; not at all ser ious, 


(g) North Dakota, Kansas, Oklahoma , and Texas - No appr eeiatle re 
mur ys disease merely present. 


Group IV. States where apple rust is not reported to occur: 
Florida and all territory west of the 100th meridian. 


The above estim tes are an approximation only of the losses from apple 
rust based on reports covering the period 1903-1919. Figure 25 indicates ina ~ 
general way the distribution am relative SEipele vais of the disease in the var= 
ious states where it occurs. 
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In 1919 apple rust occurred throughout the region of its usual distribu- 7 
tion (outlined above) and was reported from no’new localities. Reports from 
the Pacifie Coast state that it does’ not octur there. 

Continued rainfall prevailed over mach of the eastern country during the” 
Spring and early summer, which greatly favored extensive infection of the young ® 
leaves in the regions We re gall-bearing cedars are foind in the vicinity of 
orchards, Heavy defoliation followed, which in séme’ sections materially reduc- ~ 
ed the size of the crop. 

The region in which heaviest losses were sustained in 1919 from apple = = 
rust includes: South Central Pennsylvania, the Panhandle of West Virginia, th e © 
Shenandoah Valley and Southwestern Virginia, North Carolina, Tennessee, and E 
Arkansas. Virginia leads this group with-a’loss of 15% (valued at $1,500, 000) 
to the total crop for the State. iNelenatiNs stated: 


"Greater loss than in any previous year - unusually favorable 
‘season for infection, few leaves escaped in “exposed orchards. Late 
Summer drought added to losses in further reducing size of fruit. 
No Yorks large enough’ for barreling in many orchards, largely sold 
for tulk or cider stock, " 


North Carolina reported 10% loss; Pennsylvania, West Virginia, Tennessee, 
South Carolina, and Arkansas sustained losses which they characterizea as "se 
Viemen id Toealit iss. and which probably ran from 1% to 3% of the total crop. 
The northern parts of South Carolina, Georgia, Alabama, and Mississipp1 indicate 
considerable loss, although percentage losses are probably not above 1%. Apple 
rust in Eastern Nebraska and Southeastern Minnesota was important in 1919, caus- 
ing its usual annual loss of from 1 to 2% of the crop. 

Ohio, Indiana, Illinois, Missouri, and Iowa repcerted less damage than 


usual, Figen aeiae to about 1% in Ohio and not much more than a trace in the o the! 
states. , 
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Fig. 25. Occurrence of apple rust in the United seach 


Me Bs Waite, United States Department of Agriculture, commented as fol- 


lows upon the occurrence of apple rust in 1919: 


"Prom personal observations, conversation with fruit growers, 
And reports by correspondenre, apple cedar rust has been consider- 
ably worse than usual during the past season in the Appalachian 
Fruit Belt, including parts of Pennsylvania, Maryland, Virginia, 
Vest Virginia, and North Carolina. The:disease is evidently on 
the increase, as it has been in these districts since 1903 when it 
became notably serious on the York Imperial in spots, 

“In addition to the increase in the amount of infection, the 
unusual weather conditions of last spring, the excessive number 
Of rainy and cloudy days. Occurring last springs, are undoubtedly 


an OU lata in this outbreak. (See further under azple 
seabl, 
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For corrected percentage. losses by states see Plant Disease Bulletin, 
Supplement 12, 1920. The following table is intended to give at a glance a 
general idea of the importance of mst to the apple industry for 1919. 


Taole 25. Summary of losses in the United States from apple rust, 1919. 


et a Se ee ee ee 


: :Approxi- +: Percentage of:: Percentage of 
tage phe tar smate per- :U. S. apple crop: total U. 5. crop 
Groups sides oe “seen tage :produced in area: lost in this area 
P Taaury 1088) Ch ee eee 


eet yeah Total. * Comt] "Percent ‘Bushels 


Ene: ;for area ns 

A. (a) Va. :Very sever e: 15 5) eirialh helo /s 12 |) el Aya ioe 
(b) N. Car. ma ttt out et Ahan lO) 5 0575) 2) 0. 35> 2" 70.075 21.) DLO ROeE 

Be Pa. ,W. Vas » Kye, : ' | ° : | 
Tennisy) Si Cams : Severe ; 2 ee Swi) Sys ne 16.75 2 OR2GN cs 412,000 
Ark., & Nebr. e ‘ ; ’ : : : 

Ce Md., Ohio, Ga., * | : : ‘ 
Ala.,Minn.,é& Miss: Moderate : 1 SOW) ATA aOR OR ie ease 

: ? has - t ain, 

Dey MaASSea, Neve» Neda 2 : : - ay : 

Del, ind. , Lilli, : Less : : : : 
Wisi-,MOe, S«Dak.,: Trace '\c) than) 02 26.94" 2) 26.70 We Trace, 
& Iowa. ‘ : | ; ‘ : : 

: : ’ ; ; : 

Be Nes Vos, CONN. ¢ : ; 3 ; : 
R.I.,Mich.,N.Dak.: © :'Neglig- : : : Neglig- 
Kan.,Okla.,Tex., : Rare : ‘ible 14.66 3) 45509) 2)) able 
La., & Colo. : : : , : : 

F. Wash. , Ore. ,Calife, als me : 4 Cy ; 

Ida. ,Mont.,Wyo., : Disease + : : : : 

Utah ,Nev.,N.Mex.,:not known ; @) ea Mohit 34.61 ; fe) : 

& Ariz. tte oemr : : . pe : 
eo re are Sil eit A 7 ur ae ee cca ea Ay ce Ps ac gh SL Sey aE 

United States : 1.4% 2,064,000 | 


met a a eer nae nt eee me 
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It therefore appears that about 1.4% of the total apple crop of the 
country for 1919 or roughly 2,000,090 mshels was lost fromrust, and that 
three-quarters of this loss occurred in Virginia alone. 


Summary of distribution of losses, from data in preceding table. 


Anople production in 191 Losses from apple rust 
21% (Groups A & Te ee Le Heavy = 135% 
5%. (Group C).sesneec espe eenese een mes (MOGeRaAte t= uO Obya 
27%, (OrOuD  D)i se ue ae ed) oc elieie iemeKh nmr ace - t 
AT. (Crops Bisk Fe wna ese ema ae 4 sl assis SEN GW LOG ance) 
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Minn. 
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Va. 
Ark. 
Okla 
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June 
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‘Dates of first appearance in 1919, collaborators’ reports 
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Growing resistant varieties is manifestly a considerable factor in con- 


Table 26. Susceptibility of varietics as given by collaborators, 1919 


pr! 


States “Susceptible _Moderate 
Arkansas ; Jonathan = 
: Ben Davis - 
Minnes ota : Weal thy : Gy 
Perms ylvania ll Work imperial “s oe 
Wisconsin : Wealthy : = 
Virginia =) Yorke : Ben Davis 
: Rome Beauty + Northern Spy 
: Shockley : Limbertwig 
: Gravenstein : Fallawater 
¢ Missouri Pippin; Gano 
A ; Willow Twig : Lowry 
| : Duchess Dale 
: Jonathan 


- 
. 


Table 27. 


| ee ee 


Ben Davis: 
p Ark, 119, Ial'18, 
MyG. 12 Onion ty, 
ae 7). Tenmy ie), 
ea ties te) 


a Harvest: Tenn. 


eee 


a ee 


SUMMA 


Susceptibdle 


Lop 


. 
' 


ae ee ee 


Resistant 


as ae 


Vinesap 


‘“Patten's Greening 


Northwestern Greening 


Winésap 


Red June 
M.3lack Twig 
Stayman 

De lici ous 
Grimes 

Virginia Beauty 
King David 
Baldwin 


MOTE: Non-bearing trees suffer more injury to foliage than bearing trees. 


of survey data from 1905 to’ 1919 on susceptibility 
per Apple varieties to rust as: reported by collaborators. 


(Names underscored appear also in another column.) 


i Tete: Resis tent | 
Bananas Ne (Oe 2 Arkamas: Tenn: 

: Ben Davis Va. '19 Baldwin; Va. '19 

i . Black Twig: 

t Vast b4, allie ng 

_1 Buckingham: NeG, 112-0 


tt me te ee eee 


Moderate 


Ee eeal 


Susceptible . 
Palitawater +i NJC. 112, ae 
Davy Tea ere 
Gravenstein: Var *19 : 
Grimes Golden: 8.C. '10 : 
Jonathan; Colo. 

Me, 115, 117, 118 

Onion aie eens) inal 


Waa oS) 


King: N. We 


119, 
We 
Lowell: Ohio '17 


Missouri Pippin: Va.'!19 


an as 


Northern Spy: Va.'09 


Oldenburg (Duchess): ; 
Va. CNS) 1 


Paradise Sweet: Vae!09 


Pound: Pa. '11 


Rambo; Pa.'ll, ‘17 : 
Red June: Se. C. t10 $ 
Rome: Ind. '16 : 


Mois Wily tlie he : 
Me Log DNA all Cian (0 ate 


phockLey; NvG. tie, ¢ 
Si Ow, SO Ven tS ' 


Virginia Beauty: Va.'19 
Wagner: Pa.'ll 


: 5 
Wealthy: Iowa WINS Negi Vey 
Nes Gale tate Ohio 17: 
Minn» S.D,105, 117 ; 
hy eee =a tare ano 
W,Va-!15, Wis. ! Lo 


Willow: Va.!19 , 


: 5 = 52 
Mork, Imper tain ie Yoko 
ei MMI AMT RLS 


Vas 09), 125, VO tale 


a ND Baia MEM) A Se SAS UN AN a a let 


a jiplaehdaesaie IN, YC. 


ee eet 


epee = 


Fallawater: Va.'19 


Gano: Vase '19 


He 
LS 


Limber twig: Va. 


Lowry: Va» '19 


: Northern Spy: Va.'l9 


Red June: N.C» '1le 


s Wine saps 


, 
. 


’ 


a RN TORI 


Resistant 


et 


Delicious: ia 

Vase $10,109 
Grimes Golden: Va.113,'19 
Hibernal: Minn.« 
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Maiden Blush: Colo. 


King David: Va. 


Northwestern Greening: 
Vae115)) WalVia so and 


Okabena: Minn. 


Oldenburg: Minn. 


Red June: Var '19 
Stayman Winesap: N.C. ‘le 
Pan ety 
Vay 113,118, 129 


Colo. 
NEC. | 12) snc gies 
Vay tale ang 

W. Vas !17 


Yellow Transparent: 
Pa«!17 
(entirely free) 


Z, pg CE A A ORE BAA 
eT SC, 


LEO 


Varieties reported affected - resistance not given, 


Beliflowers.ssceseseNe Ye, "19 Wealthy...+..+.«-sConn., 118 
, Hubbardstom .s.s-00.Ne Yon 10 4 a Bananase.cae eee Ne Ye, 119 
Opalescent...--.. ca weNsc Vie,2thG..9 = York Imperial..».N. ¥-, 118 


Twenty Ounce.s+.+..+Ns Yo, 116 


The universally accepted control of apple rust is the eradication of the 
alternate host in the vicinity of orchards.  Hradication of all cedars within 
one mile has generally given good remlts, mt recent experience with the dis- 
ease in Virginia am ‘est Virginia under most favorable conditions for its de- 
velopment; indicate that safety demands a cedar-free zone of a somewhat larger 
extent. Regarding this subject Me Be Waite, Office of Fruit Disease Inv estiga- 
tions, has furnished the following paragraphs: 


"While the Department of Agriculture has been advising the 
cutting of red cedars for years, in fact since 1888, long be- 
fore the disease became generally serious and while the experi- 
ment stations in these and other states have been urging the 
eradication of the red cedars, in only certain communities and 
around certain orchards has this been thoroughly done.« The dis- 
tance necessary for suceess in eradicating the cedars may be 
regarded as somewhat of an open question. The experience of the 
last season in Virginia in this unusual outbreak rather plainly 
shows that the distance of one mile is rot fully effective, 
where large numbers of cedar trees are involved. 


"The first attempts to eradicate, the cedars in Virginia 
and West Virginia, which was quite successful, indicated that 
one mile, or frequently one-half mile, was sufficient. It is 
certainly true that the most important eedars to cut are the 
infected trees nearest to the apples, put it also appears that 
large numbers of infected cedars even one mile away are danger- 
Ous. The Virginia State Law is drawn to enforce cedar eradi- 
cation for a distance of one mile. A distance of two miles 
has been suggested as probably effective, but since the diffi- 
culties increased and the matter was not well settled at that 
time, the Virginia growers accented one mile as probably satis- 
factory, and we were inclined to agree with them. It appears 
now that the large commercial orchards are quite likely to 
suffer unless these dangerous cedars are removed for more than 
one mile. 


"This is interesting from another standpoint which has 
been considered; namely, that the cedars to be dangerous must 
in turn be infected from the apple orchards, Undoubtedly, 
however, small orchards or a few non-commercial trees in home 
orchards at a closer distance than the main blocks may serve 
for reinfecting the cedars." 


Dau 


In reply to a questionnaire concerning the. progress of cedar eradica- 
tion collaborators reported as follows: 


Ving in. 


West 


inia: "Cedar matting. clubs are being. formed (several counties) 
and a concerted effort for county-wide eradication of cedars 
will be put forth this winter. The State Horticultural 
Society is asking the Legislature to amend the Cedar Rust 
Law, making it mandatory, and to extend limits of cedars 

to two-miles from apple orchards. Effectiveness of thorough 
cedar removal was shown by survey of 150 orchards in 
‘augusta county» Severity of disease varied with location, 
number, size, and exposure of cedars. Orchards in one 
locality where thorough eradication had been accomplished 
Were practically free from rust and produced good crops 

of apples." (Fromme) 


Virginia: "Ye have secured cedar free areas of consider- 


able extent ara:nd all the more important commercial or- 
chards in the eastern part.of the state. The amount of 
cedar destruction has really been tremendous and I feel 
that we have accomplished results o# inestimable value. 
It is a result of cooperation between orchard men, the 
county as a whole, the Commissioner of Agriculture and 
the department of plant pathology. I believe that we 
have saved the growers in the eastern part of the state 
millions of dollars." (Giddings). Also reported having 
planted a large orchard ina tract where cedar rust will 
continue to be abundant, for testing resistance of var- 
ieties, 


Tennessee: "No move as yet to eradicate cedars. Few cedars in 


the Cumberland, where fruit growing could be carried on 
successfully." (Essary) Essary has also stated that in 
Central Tennessee the red cedar is itself grown commercial- 
ly, which of course precludes an apple industry of less 
importance than the cedar, 


Arkansas: "The State Plant Board has declared cedar trees & 


Ohio: 


public nuisance in the better avple growing sections, and 
expects to completely eradicate them in those sections 
Within a year. Public sentiment is back of. the movement." 
(Elliott). 


"Cedar trees very abundant in southern half of state. 
The disease is worst in this area where apple orchards 
are extensive. Progress of eradication is at a stand~ 
still," (Selby) ; 
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Minnesota; "Cedars are abundant in many parts of the state. 
Rust is most serious in southeastern po:‘tion. Many farms 
“have ceased raising apples in this region, due partimlar- 
ly to rust and scab." (Bisby) (Ne eradication reported). 


Michigan; No rust losses yet reported. Cedars scarce. 
Cedars and apples grow in proximity in some places with- 
Out trouble. Believe the organism restricted in dis- 
tri bi tion. 


Colorado: The cedar rust situation in Colorado is not serious. 
No sradications have been undertaken. 


Pennsylvania; "Cedar mst most prevalent in southeast section 
of Pennsylvania, especially Cumberland Valley. No eradi- 
cation campaign yet initiated. Under consideration by 
Sanders and McCubbin." (C. R. Orton) 


A detailed survey of the cedar mst situation was made in Augusta 
County, Virginia by Marshall and Fromme and reported by them in Ext. Div. 
Va. A. & M. Col. and Polytech. Inst. Bul. Ss 13. 1920. The following 
/data taken from their tabulations show strikingly the relation of the prox- 
‘imity of cedars to losses of the apple crop from rust. 


Table 28. Condensed summary: Relation of cedar rust infection of apple 
to (1) number end proximity of cedar trees, (2) average yeild in barrels per 
\ 
tree, (4) grades, and (4) returns. 


— 
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Relative mum-:Number :No. York:Av.yield:_ Relation to grades _; Value :Return 
ber of cedars: crchards:Imperial:per tree:No-i's:No.2's :Culls : per sper 
within 1 mile: trees Mi ingmvolosl ape : : ‘+, tree... ,@ere¢ 


ee 


: Ms oe 


Very few 6 Se eens: 67.2%: 75% + 25.3%:/21657 : $497.51 


. 
ee 


Few 1B): 12,340: 1653: 47-94%: 2A7% : 27%: 6.29 1 270047 
"Many Oe ee ee a) 4 a. as 5 AA ee: 3627 2 LAOvEe 
Very many 3 : 9,115 52 1.7%: 6.3% 92.0%: win: 72.15 
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Spraying has been frequently reported of value. Giddings (. Va.) 


reported it "successful" in 1912, 1913, and 1914. In 1915 he found it "in- 
effective". Selby (Ohio) in 1919 reported; “Same spray as for blotch good." 
The extended period over which infection is possible, the rapid growth of 
Teaves during this period, proeducirg new surfaces continuousiy, am the fre- 
quent difficulty of applying fungicides owing to the weather conditions which 
favor infection, help to make this method of control often impracticable. 
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Black rot caused ov Physalespora sydoniae Arnaud 
(Spheercpsi.s ec (Ber k. ) Pk.) 


Black rot was revorted by collaborators in 1919 from practically all 
apple growing regions in ‘the eastern half of the United States, and also from 
Colorado and New:Mexico, Greatest loss fram this disease occurred in the 
states which lie east of the Mississippi and south of the Ohio and Potomac 
Rivers. Georgia ‘reported 10% loss, North Carolina 8%, Tennessee 5%, West Vir- 
ginia 5%, and Virginia 4%. North of the Ohio River, Illinois estimated losses 
at 0.2%, Indiana 1%, Chio 2%, and Pennsylvania 4~4%. New York reported the 
disease general but only locally severe, particularly in Monrce and Wayne 
Counties. New Jersey, Delaware, and Maryland suffered unusuai losses. In 
New England ‘it was reported as searce, in New Hampshire mostly affecting small 
summer varieties, and was the cause of large losses in Vermont, Massachusetts, 
and Connecticut. 

West of the Mississippi black rot was distributed generally over the non- 
irrigated apple districts, and was reported also common in Solorado and New Mex- — 
ico. Its prevatercé in the Northwest and on the Facific Coast was not reported. 
Arkansas reported much less severe than last year, causing 0.5% loss. In Miss- 
ouri it was common, causing more damage than bitter rot. Oklahoma reported it 
causing one-half as much damage as apple blotch, and next to blotch in impor- 
tance in that state. Texas reported 1% loss. Cankers were abundant in Colo- 
rado. In New Mexico black rot caused 90% less in some neglected orchards, partic 
ularly old trees suffering from want of irrigation and pruning, but it was gen- 
erally slight in well cared for orchards. z 

Leaf injury was mentioned as being Be erie ek severe in Massachusetts, 
Delaware, Maryland, West Virginia, Virginia, (Promme stated: "Frog eye spot 
found this year in practically every orchard visited, somewhat less in the Shen- | 
andoah Valley than in other sections. It appeared umusually early. In many : 
orchards 50-65% defoliation ned resulted by July 15. ), Mississippi, Illinois, 
Towa (leaves of all varieties: ‘Kansas, and Arkansas (foliage infection very 
general). 

Fruit infection was especially mentioned in Pennsylvania (blossom end 
rot common, esvevialliy on Ben Davis), West Virginia, Illinois (blossom end rot 
common), Michigan (black rot of fruit on trees unusually comaon), and New Jersey — 
(most common orchard rot in state). 

Cankers were reported serious in Mississippi and Colorado. 

Losses caused by black rot to apples in transit in SHU) were reoorted by 
Bureau of Markets inspectors as given in Table 29. 


First reports of black rot in 1919 were received as follows: 


April 21 - Virginia ‘June 9 - New Hampshire 

May 15 - Tennessee : June 10 —- Arkansas (4st rotted fruit, 
May 20 -— Missouri - sits Red Astrachan) 

May 25 - Pennsylvania June 11 — Iowa 

May 2 - Indiana ~ ' + June 23 - Minnesota (leaf) 

Juneso = Connecticut - ; July 10 - Illinois 


he Paragon variety (vanmotn Blaek fit was mentioned as particularly 
susceptible in Virginia. a 
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Table 29, Losses from black wt as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 


:No. of :Average :Range of ; 


Origin of :cars :percent- :percent- ; Remarks as to seriousness 
shipment :with in-:age of sage of : of decay. 

:fection :infection:infection: _ ues 

Arkansas Bf els : 11 : 2-28% +:Most decay occurs in spots. 

Califomia..- ; 1 : 6 1 6%. :Slight decay. 

Colorado : Ai oe 10 ; 2-25% :Mostly slight decay; blue mold rot 
: : : noted in some cars. 

Illinois : Bk 42  : 3 cars- :Very heavy decay. Other decays 

: : : 80-95% : noted. 

‘ ; : 4 cars- :Mostly slight decay. 
: : 2 ugeakOw ba 
: : : 2 cars- :Heavy decay, other decays present. 
: : : 35-40% : 

Kansas : Lys ts 27s 2% :Slight decay. 

Ma ine : Vy (fs 30 +; 10-50% :Some momplete decay; blue mold rot 
: ; : also present. 

Maryland 6 8 2-13% :Mostly slight decay 

Massachusetts ; 2 4 j,  2aGs :Slight decay. 

Michigan er hO 7 : 22-18% :Some complete decay, mostly slight. 

Minneso ta ay 3 : 2-4% Slight decay. 

Missouri : i 9 3-25% :Mostly slight decay. 

New York : 1 5 3% :Slight decay accompanied by blue 

} : ; mold rot. 
Ohio 2 10 3-17% :Slight decay accompanied by other 
decays. 

Oregon : 1 ae 11% : 

Pennsylvania ; 2 9 . +; 43-15% :Slight decay, accompanied by blue 
: “a. mold in one car. 

Texas ; il CANOE 2% :Slight decay. 

Virginia Weigle ll  : 4 oars- ;Heavy decay. 
§ : 25-50% 
: : 32 cars-:Some complete decay, tt mostly 
: : : 2-24% ; slight. 

Wash irg ton : eee, ll : 2-20% :Other decays also present. 

Mest Virginia : 013. : ll :; 239% ;Other decays also present. 

enon teed kh. LEE 122507) aDecay usuatly.in spots. _ | - Oe 

Total 119 Total number of cars inspected - 2974, 


———— 


Control of black rot was reported as follows by collaborators in 1919: 
_Qhio: (Selby) Pruning and copper spray in July effective. 
West Virginia; (Giddings) Spray more effective than dust. 


Virginia: (Fromme) "Lime-sulphur 2-3 weeks after codling moth spray 
gives satisfactory control. The effeet of fertilization was evi- 
dent in one orchard. A strip having nitrate of soda, 3 to 4 lbs. 
per tree, was almost free from injury, while other portions had 
a great deal.” 
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Fire blight ocurred in 1919 in practically all states where the apple 
and pear are grown, mt for the mst part is perhaps the lightest infection 
of recent years. The group of states: lying south of the Ohio and east of the 
Mississippi, excepting Virginia and West Virginia,. constitutes the only area 
reporting very severe losses to the apple crop from the disease in 1919. Loss- 
es in this-area ran about as follows: North Carolina, 10%; Smth Carolina, 10%; 7 
Georgia, le%; Alabama, 5%; Mississippi,5%; Tennessee, 5%; Kentucky, 2%. Other 
states in the eastern half of the country estimated losses as follows: Texas, 2%; — 
Arkansas, Missouri, Kansas, Minnesota, Wisconsin, New Jersey, Pennsylvania, and 
West Virginia, 1h in Virginia, Delaware, Maryland,: Ohio, and Indiana losses 
Were adout 0-5%; New England; New York, Michigan, Illinois, Iowa, North Dakota, 
Nebraska, and Oklehoma report only a trace of injury from fire blight in 1919. 
While common on pear, it was revorted as rare on apple in Michigan. 

Of the western states (west of the 100th meridian), Idaho and Oregon 
reported losses of 1% in 1919; Colorado stated, "disease very prevalent, usual 
amount of damage", but gave no estimate of loss; Washington, Montana, and New 
Mexieo reported a trace; and Arizona renorted that annually 1/2% of ile acre- 
age is lost from this disease. California did mt report. 


Vt. 
Mass a—-t 
RoI. =t 
Conn.-t 
N.J. -l 


t = Trace Dels aa q 
* = Occurrence with loss. Md» “~eg | 
- = No data ‘ oN < 4 
“/ 
=| ee me) : t Fs SUSE She 52 SP py as ee ; Sy gk yt Ace ia wast og eee) 8 


Pig: 26. Occurrence of fire bli,nt (collar blight’ férm generally not 
included) on ayple in’ 1919\° 


nate 


These losses are understood to result largely from twig and blossom 
blight. Certain large losses from destrustion of trees by collar blight 
would be very hard to estimate and are not included. Based upon preduction 
figures published by the Bureau of Crop Estimates and the percentages given 
above, losses to the 1919 apnle crop of the United States from fire blight 
were probably over one million bushels, or, roughly, at least 007%. Abmt 
one-half of this loss occurred in the southeastern states from Texas to 
North Carolina; about one-fourth of it New Jersey, Pennsylvania, ‘lest Vir- 
ginia, Missouri, Arkansas, Kansas, Wisconsin, Minnesota, Idaho, and Oregon, 
anc approxinately one-fourth of it in Virginia, Delaware, Maryland, Ohio, 
and Irdiana. 

Me Be Waite, United States Department of Agriculture, comments as 
follows upon the occurrence of blight on pear and apples: 


"Pear blight was much less abundant over most of the eastern 
United States than it has been for several years paste The great 
outbreak of 1914 has been greatly diminishing, until this year 
in general there has been less pear blight in humid eastern 
United States than probably at any time previous to 1912. The 
-last outbreak previous to 1912 in the Appalachian Fruit Belt 
and adjacent Piedmont Coastal Plain ocewred about 1900-1902. 
York Imperial apple trees were badiy olighted in the tops at 
that time and blossom blight was abindant on a great variety 
of apples, including the Winesap and Staynan Winesap, York 
Imperial, and even the Ben Davis among winter varieties, and 
especially the Transparent, Fourth. of July, Red Astrachan, 
Early Harvest, Red Jane, and others among summer varieties. 
From 1900 to 1902, at least dur ing certain of those years, 
the blossom blight and twig blight of the apple was so 
abundant that in traveling through parts of Maryland and 
Pennsylvania, the brown scorched tree-tips were plainly 
visible from the train. 

"Referring again to the 1914 outbreak, this began to be 
serious in 1912. It increased Wwring 1914 and reached its 
‘Climax during 1914, Fromthat year on, it ms gradually 
receded until during the present season it my be regarded 
as distinctly sub-normal." 


The collar blight form of fire blight in the apple is reported upon 
by several states in 1919, Manns and LeCato (Delaware) reported consider- 
able "collar rat" in apple orchards in Kent County and stated: 


This wt is due to 2 to 4 years of very severe fire 
blight, 1913-1917 inclusive being years when the disease 
was quite severe. The troubles seem to gain entrance to 
the collar through lesions caused by winter injury on 
the south and southwestern side of the tree trunks. At 
the time of ascension of sap these cracked areas in the 
lesions permit insects to visit the oozing trees carrying 
bacterial infection to the trunk. The organism then goes 
up and down infesting the roots under the ground and com- 
pletely killing all the cambium around the roots." 


r f . j , 
Arkansas (Blliott) reperted, "Loss of sane Transparent trees every 
year from collar blight .". -Idahe (Hungerford) reported, “What appears to 
howe been a very severe attack of collar blight ond root rot abeut 5 years 
n 


ALO nes ane a large percentage of trees in the Boise Valley and adsac sent 
lavaa Reports are rather hard: to follow, but it appears wo have been 
Dine nt «: 


Ooncerning "collar rot" Hungerford stated further: 


"This trouble is very common in Scuthern Idaho and has re- 
eently heen. reported frem Fost Falls, between Spokane and Coeur 
Ge tAlene. It is especially severe upon Wagener and Jonathan, 
The Rome and Delicicus seem to be fairly resistant, It is our 
opinion that the condition is brought ahaha by winter aA 
followed, by fire blight in some cases.” 


The collar disease situation in the apple districts of Idano was called © 
to the attention of the Office of Fruit Disease Investigations, United States 
Department of Agriculture, in 1926. The crganism of pear blight was isclated 
from the infected collar of a tree specimen sent in, and in Jure, 1917, the 
writer (Hutchins) made an investigation in the field, in which a large number 
of orchards from Boise to Weiser end several at Lewiston were visited, A% he | 
time these collar cases were observed collar blight (B- amyloverus) was found 
to be taking a heavy toll -of trees, and evidently the “direct cause of the 
majority of collar-diseased trees. This greav epidemic followed closely a 
Severe outbreak of top blight, in which eradication had been neglected. 
Blighted twigs, limbs, ard bodies were generally present, and collar cases 
Were, Wem nine “a. frequently traceable to infected shoots and suckers through 
which the organism had geined entrance sco the root, collar, or body. ‘This 
district was again visited by the writer (ilutchins) in Noverber, 1919, and 
While both coliar and top Diisht were still present; the severiuy twas stanaea 
ly a circumstance to the sitvation in 1917. The crganism was at this time 
again isolated from the collars of Grimes and Jonathan trees and kept in pure 
cuiture until April (2920), vnen it was inoculated into the blossoms of 
Keiffer pear at the Department Experimental Farm, Arlington, Virginia, and 

produced typical blossem blight Ges amviov crus 
Several investigators have obs served meee blight to be one of the im- 
portant collar: diseases in central irrigated districts of Washington, 

Referring to collar blight (B. anylovorus), M. B. Waite, United States 
Department of Agriculture, makes the foitlowing s tatement: 


"This form of the disease (see pear) was Se in consider - 
able abindance on the apple at Montrose and Delta, Coloraco, in 
1904. itiyas*iater, (in 1907) tamed ant Utah) a moderate abundance, 
It cecurred oscasionally along with the simiiar Torm on the pear 
in the Sacramento Valley cf California in 1905- -06 and ‘07. in 
1906 numerous cases were found on Sptizenburg apples at Payette, 
Idehos It was looked for.but not fund at Hood River, Oregon; 
In the summer of 1907, it was found abundant in the orchards or 
D. Ms» Wertz, at Quincy, Pa.,-and during this and subsecuent 
years, was found abandant’ on Grimes in the Shenandoah Valley of 
Virginia ad West Virginia." 
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The following varietics in 1919 were reported as most susceptible to 


blight: 
Crab-apples ,- Iowa, Minn., Wis. .. Esopus - Idaho, Oregon 
Grimes - Arkansas. . Transparent - Ark., Ill. 
Jonathan w= Ala., Ark.,Ida.,T1ll. Wealthy - Wisconsin 
Okabena ~ Minnesota . Banana - Indiana 


Yellow Newtown - Virginia 


It was reported as severely attacking the wild hawthorne in Wisconsin. 


Powdery mildew caused by Podosphaera leucotricha (E. & E.) Salm. 


Apple powdery mildew occurs from coast to coast and from the northern 
to the southern boundaries of the apple belt. 

East of the Rocky Mountains this discase is most often reported se- 
rious in nurseries and occasionally on young orchard trees. It seldom causes 
much loss in bearing orchards, is considered controllable, and is, in general, 
not of great importance to the eastern: apple industry as a whole. Losses over 
this area were slight in 1919, West Virginia reported a large number of trees 
injured, with slight loss; New York, Pennsylvania (on Gravenstein), and Ohio 
reported scattered local occurrence. It appeared locally also in South Caro- 
lina, with no loss, and was observed on nursery stock in Mississippi. 

In certain Pacific Coast districts powdery mildew has long been a Se- 
rious disease of the apple, nt only affectirg young trees in orchards and 
nurseries, but severely attacking bearing orchards, reducing the vitality of 
the trees, influencing th setting of fruit, and causing great loss from re- 
duction in market grades owing to mildew markings on the fruit. 

Oregon reported the disease abundant, especially in young unsprayed 
Orchards, Idaho reported injury slight, mt the disease common in neglected 
orchards. Washington stated that it is common in Western Washington and in 
central irrigated regions. For occurrence in California see below, 

The following statement by D. F. Fisher, Office of Fruit Disease In- 
vestigations, United States Department of Agrimltwre, summarizes the impor- 
tance of this disease in the interior apple growing districts of the Pacific 
northwest: 


“Powdery mildew is very prevalent and spreading in the interior 
irrigated districts of: Washington, especially in the impertant pro- 
ducing sections at Wenatchee, Yakima, and Walla Walla. It is not 
serious in the Spokane district nor the Hood River Valley, Oregon 
where apple scab is prevalent and controlled by spraying. 

"Losses. due to powdery mildew are difficult to measure on ac- 
count of the character of the principal injury - a reduction in the 
vitality of the tree which results in crop reduction. Some badly 
affected crehards have failed to bear a crop for the last three 
years, and wherever infection is severe there is some loss for fruit 
buds fail to 'set' on infected twigs. Besides crop reduction, pow- 
dery mildew russets the growing apple and thereby excludes it from 
the extra fancy grade. In many localities fully 40% of the crop 
was so affected in 1919, and this loss can be assessed at about 
25¢ to Z0¢ a box." 


119 
Pe = Darlington, District Horticultural Inspector at Wenatchee, Wash ings 
ton, gives the following estimates of losses (Feb. 26, 1920): 


"The principal sources of loss affecting the fruit itself, so far 
as plant diseases and physiological ‘troubles are concerned, are apple 
mildew and bitter. pit or, baldwin speck. » There are, of course, some other 
losses of less consequence from such troubles as drought spot and st “ig | 
monose. ‘Apple mildew is pretty widely seatteréd but is causing serious 
loss only in a few rather limited areas and I would sca reely know haw to @ 
begin to estimate this loss. «DT believe loss from bitter pit is becoming Ly 
less serious every year as the trees get older, mt it still causes a 
consi deravle loss. I wold say just as a razgh guess that an estima ce 
of from 4150,000 to $200,900 loss from these two diseases in this dis- 
trict yearly would be a conservative estimate, and that would not take 
into consideration the loss. causedby the mildew on future crops." 


Charles L. Robinson, District Horticultural Inspector, at Yakima, Wash- 
ington, gives the Pollowi ng figures for 1919 in the Yakima Valley: 


‘"I should judge that perhaps 10% of the fmit a ee) was lowered 
in grade on account of mildew markings. ‘In addition to this there are ty 
many orehards in the Valley that are seriously injured as to fruit spur © 
development and the general vigor of the trees. It is almost imooss ible ae 
to make an accurate estimate of the extent of’ th at damage, tut I showld 
judge that it cut dwn the crop to the extent of at least several hun- 
‘dred cars. 


W.. Se Ballard, Office of Fruit Disease tae Stt eater Uni ted States 
eoartnent of Agrioulture, furnished the following STIG concerning powdery 
mildew in Cas ornia; 


"Apple bb ie y mildew is found in ral the larger apple growing 

-distriets of California, including the Pajaro Valley, the Sebastopol 
district amd Yucaipi district. It is.impossible to measure the | 
actual damage done by this disease, since in this state the infections 
occur practically entirely on the fo liage and twigs, in contrast to 
the Northwest where the fruit also is often involved, There is, th ewe- 
fore, no direct crop loss due to powdery mildew attacking the fmit. 
In unsprayed orchards a large percentage of the leaves are usually 
infected and the severity of the infection may vary froma single 

small spot on the under side of the leaf to a complete covering of 
both the upper end lower surfaces. Even a small infection causes de- 
formation and stunting of the grovth of the leaf. To measure the 
damage done to the tree as a whole, and to its crop producing ability 
would involve first a quantitative determination of the loss in photo- 
synthetic and other physiological activities occasioned by the powdery 
mildew, and this, for a number of reasons, would be very difficult to 
determine, so that the best that we can do is make a general compari- 
-son of the annual twig growth and of the abundance, size, and 'quality' 
of the foliage of badiy di seased and canparatively healthy trees, 

Such a comparison is markedly in favor of the more healthy tree, even 
though our present methods of control are not sufficient to enable us 


to keep the tree entirely free fron mildew.-: From a practical stand- 
point, with our present kncewledge of methods and available fu ngic ides, 
it is impossible to obtain complete contrel of apple powdery mildew 
on susceptible varieties in districts vhere climatic conditions favor 
its development. The resuit is that the grower spends such an amount 
of money on spraying, etc., as he consiGers justifiabdl e, and thereby 
keeps his trees in as healthy condition as he fsels is justified by 
the net returns.” 


In the light of these estinates it is interesting to contemplate the 
unique histor y of powdery mildew as affecting the apple industry of the United 
States. Widely and for years distributed over the older apple regions of the 
past, wipes until-very recently have produced practically the entire commercial 
©vcp oi the country, BEVCSEY mildew has Seddon ae every been serious in bear- 
ing 6 iiRe rds. 

Nox with the enormous development of. the apple industry inthe irriga- 
ted valleys of the West, Washington in partimlar, where the sprays which are 
needed to cmtrol common foliage am fruit fungi of the humid regions are 
omitted, this disease has assumed an important. role in bearing orchards. Ac- 
cording to statistics published by the Bureau of Crep Estimates, Washington 
produced in 1918, 17> 3% of the total commercial apple crop of the country. 

In 1919, a light year in general for the Bast, Washington produced 24. 6% of. 
the total commercial apple crop, or more ae the combined commercial produc- 
tion of New York, Virginia, and Missouri for this year. 

It will, therefore, be seen that the ravages of powdery mildew in an 
important state like Washington become at once a serious problem to the com- 
Mercial apple irmustry. 

The following statement regarding varietal :susceptibility and control 
phas kindly been furnished by D. F. Fisher. (United States De partment of Agri- 
culture); : 


“The most susceptible varieties are Jonathan, Wsopus (Spitzenberg), 
Rome, and Gano (Black Ben pares) The most resistant are Winter Pear- 
main, and Winesap.. 

"In the irrigated districts the faneus depends upon the pnrevalence 
of dews for moisture for spore germination. First appearance of the 
disease is gene rally correlated with condition of full bloom, since in- 
fected mds that harbor the overwintering mycelium are delayed in open- 
ing until about this time, 

"Control, depends upon efficient use Of sulphur sprays at frequent 
intervals, supplemented by pruaing out infected twigs. Efficient sul- 
phur spraying is complicated by the aisceptibility of the fruit to 
Sulphur sunburn (see note on this subject), also to the diffinulty of 
protecting the rapidly growing tins and under surfaces of the leaves, 
which are the most susceptible parts. Growers are also handicapped 
by Jack of experience in this type of spraying, since they have never 
had to combat any other fungous disease and nue technique of spraying 
differs from that required for insect control." 


Heald stated that in the Yakima Valley a considerable amount of Sher- 
Win Williams dry lime-sulphur has been used. 


Teal 


Frit spot caised by Phoma pomi Passer, 


Friit spot was particularly serious in Arkansas in 1919, where the com- 
mercial apple crop is estimated to lave suffered a loss of 15-25% from this 
disease. Elliott stated that it probably caused a loss of over $200,000 on 
Jonathans alone, ; ‘Sinus 

West Virginia (Giddires) reported 10% injury with 3% loss and mentioned 
that the disease was abundant and unusually general. 

Pennsylvania, New Jersey, and Connecticut reported occasional occurrence 
with slight loss. 

Illinois (Anderson) reported: "“Phoma pomi rare, very slight damage, 
This is the first report of this disease in the state, Specimens of Grimes sent 
from Calhoun County were seriously infected. It is probable that it occurs in : 
other parts of the state.” 

Presence of Phoma pomi on commercial shipments of apples in 1919 is re- 

“ported as follows by the Bureau of Markets inspectorsys 


a 
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Table 30, Losses as shown by inspection of cars at destination by in- 
spectors of the Bureau of Markets. 


:No.of :Average : Range of 


: "cars  jspercent—: percentage : ‘ 
irigin : Re 8 x eriousness of 
Origin of with sage lof) :\-of ime 2 a Remaini Ss tas! Sots 


i : : ; infection 
Shipment :infec-:infec- : fection : Te 
~ THON.) = bason 


er ene a en tn nce 


Arkansas : 


CR e.) BIG EO) ia 66 +: Severe infection. 
Maine es Aocus 3-5 +: Slightly spotted. 
Ma ryla nd Sirs Dd eae Ore pi? 40 : Bad spotting. 
New Hampshire ; ASHI Bias ihe 20-25 : Estimate includes sooty blotch. 
Pennsylvania ; aL tae BS r Be : Bad spotting. . 
Virginia ae Bh on 17-50. +: Severe infection in one car. 
West Virginia ; 2541 seLOO 100 3; Very bad spotting. 


POGe sere. ower 2 40) Total number of cars inspected ~- 2973 


aE 


Jonathan, Grimes, and King David are the varieties which were most Be- 
riously affected in Arkansas and also considerable was reported on Ben Davis 
in that state, Jonathans were severely attacked in one locality in Penn- 
sylvania. | 

Referring to control of this disease in Arkansas, John W. Roberts 
(United States Department of Agrimiture) stated; 


"In well sprayed orchards the disease was almost perfectly con- 
trolled. Adequate control was not had by means of dusting. In our 
own plots, spraying gave almost perfect control, but the dust plots 
were badly affected. -Thé check plots were 100% diseased." 
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Sooty blotch and fly specx caused by Leptotnvrium pomi (Mont. & Fr.j Sacc. 
and Phyllachora pomigeza (Schw.! Sacc. 


The relative prevalence of sooty blotch in the aprle producing regions 
of the United States, as reported by collaborators during the period of 1903 
to 1919, suggests the following arrangement of the states in groups according 
to severity of the disease. 


Table 31. Relative prevalence of sooty blotch on apple in the United 


States. 
; Relative pre valence. , Resu lie of mer set gui 
Groups pispocmonst tp: seas 
¢ :No. cars ; Average % 
. ‘with sooty ; fruits ar- 
Me eee Oe Average 1919 Po kab y : Seated Jseul) 
I. (a) : eae : ; 
Pa., Md., Severe - ‘More: Pa. »O., Kye: 5 
FOni0,; Vas, :Region of heav-:Average: W.Va, : a) fer 36 
rnd, We Va, slest and most: ; Va., Mo. ‘ ‘ 
Tll., Ky. :frequent losses: Less: Ind.,I1l.-°-: ‘ 
Moe, Nene Cie : ‘ ' ‘ 
(b) et : : : 
Mass., Ark. :Common, trouble= More: Conn. - 
Conn,, Nebr. :Sane,sqnetimes :Average; N. Je, : : 
R- I, :severe, espe~ Del. : 3 : 24 
Big, od vay: edad Ly-;in \COrmelr 9" - : : 
Del. : ; : 
(c) : : ‘ 
Tenn.,Ga., :Mostly abundant: : 
xO euge cleus! :no definite ; 
Miss. :data. : 
II. (a) : : : : 
Maine, Mich.,Mont., :Slight to rare.:More: Minn. - : : 
N. H., Wis., Idaho : : 4 : 13 
Vt., Minne, Wash., : : : 
N. Y- : my te C 
(bo) a : : $ 
‘Iowa, Okla., : : : : 
-Kans., Texas :Slight to rare.:More: Kansas. ‘NOTE: 2,973 cars of 
bre gut sapples were inspected 
pin 1919, and of this 
ZIiI. (a) snmumber 24 were found 
Ore., Wyo. . -affécted with sooty 
Calif., Nev., : None + : ‘blotch, as listed 
N. Mex., ‘ : :abo ve, 
micolo. i : ‘ 


A 


a] ’ 
ane : Spe Soe te I a ee ea re 
: 
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Sooty blotch is widely distributed over the castern half of the United 
States, or cast of the 100th meridian, the Dakotas, Louisiana, and Florida be- 
ing the only states which have mt reported it, and, of ecmrse, apple produc- 
tion is inconsequential in North Dakota, Louisiana, and Florida, while South 
Dakota produced in 1919 only 402,000 bushels total and 4,000 barrels commer— 
cial crop. West of this line the disease is only reported from Montana, Idaho, 
and .Washington, but no reports were received fram any western states in 1919. 

In all of the northern tier states fron Maine to Washington, except 
North Dakota, sooty blotch is reported of small importance and generally slight 
to raree This is evidenced by extracts fromreports of these states as follows: 


"Disease reported from Hennepin and Wabasha Counties this year, infections moder=7 | 
ately severe in both cases. Sooty blotch is not common in Minnesota, the first @ 
authentic report was fron Blue EarthCoanty in 1918". (Bisby) Montana reported 
sooty blotch to occur in that state in 1918, but gave no further data. Idaho 
(C. B. Temple) reported it "Prevalent, small injury" in the northern part of the J 
state in 1913. Washington (W. A. Lawrence)., 1907, reported fly speck from 
Jefferson, Pierce, am ‘hitman Counties. In 1900 Lawrence reported "Fly speck, 7m 
Leptothyrium pomi, rare, only observed twice this year on a few apples collected 
late in the fall, Puyallup, Wash." Heald and George reported "Fly speck, 
Lepisth yrium pomi," from Mason County in 1916. . 

The disease is apparently slight to rare also in Towa, Kansas, Oklehoma, 
and Texas.e In 1919 Kansas reported “Sooty blotch probably aided by wet season, 
very unusual for it to occur in Karsas." Oklahoma, 1919: “Few reports, not 
of much consequence." 1 ; 

Massachusetts, Connecticut, Rhode Island, New Jersey, and Delaware gener- 
ally reported sooty blotch common and troublesome, often causing Serious deprecia= 
tion in market values of fruit, partiqolarly from unsprayed orchards. For ex- 
ample, in 1906 and again in 1916 Connecticut reported concerning sooty blotch: 
"One of the worst apple diseases". Delaware averages about. 1/2% of injury. In i 
1919 this group reported as follows: Connectiat - more than usual; New Jersey-~ 
common in neglected orchards; Delaware - as usual 1/2% to 1% of crop injured, sit 

Farther west, sooty blotch is trasblesome in Nebraska and Arkansas. 
In 1907 Nebraska reported "Leptothyrium pomi is present in the majority of 
orchards ineastern Nebraska". Sime, it tas frequently been reported as wide- 
spread, mt estimates of losses are not. g? ven. | 

Reports indicate that heaviest and mat frequent losses from sooty 
blotch occur in Pennsylvania, Ohio, Indiana, Illinois, Missouri, Virginia, West 
Virginia, Kentueky, and North Carolina. In 1910 Pennsylvania reported 10% in- 
jury, 1/2% loss; 1911 - 15% injury, 2% loss; 1914 - 10% injury,.5% loss; in 
1917 - 8% depreciation in market value of fruit due to sooty blotch. In 1905 
Ohio reported 20% injury, in 1909 - 50% injury in 14 counties with $100,000 
loss. Indiana; 1903 - 25-30% injury in 4 cownties; 1910 +: 18-22% in several 
carnties; 1911 - 5+8%; 1914-15 very common, 1916-17 less. Illinois: 1911, sooty 
blotch widespread, especiallly in samthern wart of state, large amount of in-- 
jury in many orchards, 1912 less. Missouri: 1905 - 75-100 of crop injured in 
localities, about same until 1910 when Rolfs reported 50% to 80%0f crop injured | 4 
in several. southern cawntics, The disease is abundant in Virginia, West Virg ima,” 
Kentucky, ani North Carolina, It is also canmon and atundant in the other 
southern states east of the Mississippi, but reports of its rela tive pre valence 
are incomplete. 
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In 1919 the above states renorted sooty blotch as follows: Pennsylvania; ~ 
More than in 1918, severe on York Imper ial, 10-15% injury, 2-3% depreciation, 
West Virginia; Abundant 20% injury, slight loss, Bordeaux spray most effective. © 
Ohio; More than usual, favored by late rains, midsummer copper sprays excellent. 
kentucky: 100% injury where orchards were not sprayed. Indiana; No loss. 
filinois: Rare. Missouri; Common, much injury. 


Control in 1919 


West Virginia: Bordeaux sprays most effective. ° 
Ohio: Midsummer copper sprays excellent. 


Blister canker caused by Nummularia disereta Tul. 


This disease in 1919 caused, as usual, much damage in certain central » 
States. Nebraska (j/ilcox) stated; "Continues to be our most important disease." — 
Kansas (Mel chers) reported: "Reports at hand show that this disease was less ’ 
common the past season than has been observed for the last five years, Apparent-~ 
ye thie abundant rain in the spring of 1919 gave the trees a more vigorous 
growth. It apparently made them less subject to attack. Fewer orchards were 
suffering from blister eanker than usual." 
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Missouri (Maneval.) reported: the disease as general ard severe, killing 
a good many trees each years Arlarcas (Slliott) estimated the injury to the 
crop at 5%, or ¥250, 000. In Oklahoma it was reported 2s only present and not 
serious. 
Blister canker also caused damage in eine Chio Valley. Indiana reported 
it very des structive local ly in 1919. ‘While prevalent in Illinois, injury was 
estinated at less than..1% Injury was apparently slight in Ohio, Pennsylvania, 
New_York, and ‘the coastal states from Virginia northward. Bisby stated that the 
first authentic report of the ocmrrence of blister canker in Minnesota came 
from Yinona County, April 13, 1919, when two trees were found affected. One 
other case was located later in the season, May 1, 1919, when a large canker 
was found on a heaithy tree in a l0-acre orchard near St. Paul. 

On the preceding map (Figure 28), the states fromwhich collaborators 
have reported the occurrere of blister canka@ are marked with'a "*", 


Varietal susceptibility was reported as follows in 1919: 


Most susceptible Commonly affected 

Ben Davis —- Arkansas ini Grimes - Tllinois 
L WS  eerlalenons > Wilidow: =) Tllanois 
: i - Indiana 


2 " = Pennsylvania 


Prof. Selby (Ohio) recommends control by removing and turning cankers . 
befae March 15, _ In Phytopathology 10: 3, 1920, W. 0. Gloyer published a 
summary of the ‘occurrence and control of blister canker in New York. 


Anthracnose caused by Ncofabraea mm licorticis (Cord. )' Jackson. 


A general summary of the history and extent of this disease has already 
been given (Plant Disease Bulletin, Suppl. 1:9, 1919). 

In 1919 reports on the northwestern anthracnose were received only from 
Washington, although it is known to be present in Idaho, and severe in western 
Oregon. Greatest damage from the disease is we parted to occur west of the 
Cascade Mountains in Washington and Oregon. 

Heald and Dana (Washington) stated: "Neofabraea malicorticis is report- 
ed from widely separated points west of the Cascades. " “Arthur Frank furnished 
the following, dated July 8; 


"Report of survey of orchards April 10, 18, May 1 and 10, 1919. 
This was work done in the vicinity of Puyallup and up and down the 
valley and in nearby districts. The anthracnose (Neofabraea mali- 
eorticis (Cord.) Jack.) is generally prevalent ‘and quite severe. 
More of the trouble is present this season than in the last three 
seasons, The trouble is spreading into many young orcherds rapid- 
ly and is doing much damage. Most damage is done by the fungus 
girdling small limbs. In some cases the trunks 2 small trees 
are girdled. Many new cankers are gresent on one year old wood. 
Cankers were found giving off spores June 11, 1919, and cankers 
are found giving off spores at present time, July 7, 1919. 
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“Bellingham, June 28, 1919: Visited orchards at Bellingham, 
Ferndale, Lynden am at points in the county between, Anth racnose 
is very severe in this county. Many of the older orchards have 
had the trowble for as long as 16 years or more. One orchardswas 
seen which was reputed to have had the!wast case in the North- 
west'. The owner. had sprayed last season and this spring there 
were no new cankers to be found. The trouble is more prevalent 
here than last season. le ene ane 

"Vancouver, June 29, 1919: Some anthracnose present about 
Vane ouver. am nearby points. mt not so abundant as at other 
points." ‘ | 


Inspectors of the Bureau of Markets found 5% anthracnose in one car of 
Apples from Oregon, and apples in two cars from Washington were found to con- 
tain 20-22% anthracnose associated with other decays. 


Crovn gall ‘caused by Bacterium tumefaciens Sm. & Towns. 


Cravn gall occurs in probably all:apole groving regions of the United 
States. The fact that the bacterium has beenprevalent in nurseries for many 
years, that it infects a wide range of hosts, am that it will survive under 
all ordinary conditions endured by the host, accounts for its very wide spread. 

It is probably more difficult to estimate losses from crown gall than 
from any other apple discase, It wold be possible to place a fairly accurate 
valuation upon annual losses. in nurseries where cost of production is readily 
calculated and losses are definitely computed in a single season, but in com- 
mercial or home orchards the situation is exceedingly complex, MIrregularity 
of occurrence Would make it necessary to canvass each orchard in a given area, 
Many orchards are injured by this disease without the knowledge of the owner, 
the enemy remaining hidden beneath the soil, and in.other orchards crown gall 
may be present but preducing no apparent ill effects on the trees, 

Trees infected when planted often dic before they reach the bearing age 
from crown gall, or from secondary infections gainirg entrance from the gall. 
lesions, Frost injuries are known to pick crown gall trees frequently. Crown 
gall trees are generally stunted am less vigorous than uninfected trees, they 
will probably bear profitably at a later age and then may be expected to die 
several years before their normal producing period is completed, Losses to 
the grower include the factors involved in the cost-production of a bearing 
orchard and in decreased producing power. 

It is, therefore, not surprising that only a.few of the states where 
cravn gall is known to occur report their losses for 1919. Most definite 
statements came this year fromthe following states: Arkansas reported 10% 
crop injured; Georgia, common, trace to 50% injury, 10% loss; Alabama, gen- 
eral; Oklahoma reported fram three localities. Learn inspected one orchard 
of 20 acres where the root system of every tree examined was a mass of knots 
ard fine roots. He sispects another orchard of 40 acres to be in the same 
condition; Missouri reported the disease from one area; Qhio reported chief- 
ly nursery ‘stock affected; New York, severe in one camnty; New Mexico report- 
ed both aerial am crown forms, slight losses; Idaho-stated that the disease 
was not common. Jt was reported from two areas in ‘Vashington. 
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Brown rot caused by Sclerotinia sp. 


For a summary of the occurrence and importance of this disease in the 
United States, see Plant Disease Builetin, Supplement 1: 13, 1918. In 1919 
it was reported as causing 0.5% to i% injury to the crop in Delaware. 
Pennsylvania (Orton) reported it as causing 5-10% loss on Cox Orange at State 
Collese, and also on Baidwins. It was more prevalent than usual in the state, 
but caused very slight loss. Earliest report August 20th.’ In Indiana it was 
first reported June 4, but it was only slightly prevalent. Sorth Carolina 
reported brown. rot on storage apples only. Alabama reported it unusually 
general and severe. In Arkansas is caused a trace of injury, appearing first 
on Red astrachan in June. Washington (Heald) stated: "Twig and blossom 
Dlight due to Selerotinia sp. reported from a number of localities by Frank 
from Island.and Whatcom Counties." 


Table 32. Losses as shown by inspection of cars at destination by 
inspectors of the Bureau of Markets. 


eet, SS Asai 2s Wa ee Uk Ol WO ae mer. St 
:No.of;Average : Range of 

ri sir ot :Cars :percent-ipercentage of: 

-Shioment :with :ageé of +: brown rot’ : Remarks as to seriousness of decay. 


: Drown: brown ‘ od 
rob. -/:FoO 6 


oe 


Arkansas 


5 6 3-12 :; Estimate includes some blue mold. 
Califomia 3 ye 2-3 : Slight decay. . . 
Delaware Phi og 13 2-24 : Two cars slight decay, two cars 
‘ all stages of decay. 
Idaho als * ‘ns Gi uxt a CBSO : Includes some blue mold. 
Maine ere! | ae 4 : 2A. | : Slight decay. 
Bemyderid a | Peg ee 25-30 : 
Michigan ia bal “cz 14 10-15 : 
Hew Mexico. 3- 1), 4 a 3-5 : Slight decay, 
New York BR yas Ais ae Rae : Slight decay. 
Pennsylvania a 5 5 ; Slight decay. 
Texas ee A sa 3-5 : Slight decay. 
Virginia “aia | aa : 5-10 + Mostly slight decay. 
Wash ing ton Re eek Se : 5-10 + Mostly slignit decay. 
West Virginia; 5 : 9g 5-15 : Decay mostly in spots. 
Total rineee O5 Number of cars inspected - 2973. 


ae ee eer ee 


Blue mold rot caused by Penicillium expansum (Lk.) Emend. Thom. 


Blue mold rot caused an immense amount of damage in 1919 to apples in 
transit and storage. The losses in common storage and in local markets are 
not casily estinated. Of carlot commercial shipments, the following data were 
collected by the inspectors of the Bureau of Markets. 29735 cars of apples 

“Were inspected at destination by the inspectors in 1919. Of this number, 706, 
having points of origin in 25 states and Canada (9 cars),were found to be 
~ with blue mold rot, Penicillium expansum, the rot affecting from 1 to 
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87% of the apples by cars, and averaging 10.2% of the total fruit in the 706 
cars. Computed for the 2973 cars, 2.4% of all the apples inspected in 1919 
by Bureau of Markets inspectors were affected with blue mold rot, 


Bitter pit (non-parasitic) 


"The term bitter pit is used as snyonomous with 'Stippen' and 
Baldwin spot, the disease being characterized by brown spots and 
streaks in the region of the vascular, particularly the subepider- 
mal tissue. Theweather conditions in the eastern United States 
were not favorable to bitter pit the past season (1919) but there 
have been reports of some losses on Rhode Island Greening in sec- 
tions such as New York state where the crop was light and the fruit, 


therefore, somewhat forced in its growth." (Charles Brooks, Office 
of Fruit Disease Investigations, United States Department of Agri- 
culture). 


Arlansas (Elliott) reported for 1919: "Probably the worst outbreak of 
this disease ever known here, It appeared early in August on Crimes and Jona- 
than. Some Jonathan erops entirely reduced to mills. Other orchards not in- 
jured in the least". Virginia (Frome): "Quite severe on King David from Rock- 
ingham County." Pennsylvania (Orton); ear ard Spys reported as being gen- | 
erally affected." New Jersey: Very common. Connecticut: Much less than usual, | 
one report only. Ohio (Selby): “Relative eee gare: normal, small injury, . 
weather conditions favorable to disease, and early maturing of the fruit." | 
Michigen (Coons): "Complaint that there is an abundance of bitter pit in Oak- 4 
‘land County this year." Idaho (Hungerford): "Reported to be common in Twin Falls 
County, no survey nade." New “Mexico (Leonian);: “Local, Stayman Winesap most | 
susceptible." Washington (Heald é id & Dana); “Reported from both eastern and western) 
Washington, common in central irrigated regions also." (See also’P. S. Darling-= | 
tonts estimate of losses from povdery mildew and bitter pit at Wenatchee, under 
"Powder y Mildew", page 118). 

Of the 2,973 cars of apples inspected by the Bureau of Markets insvectors 
in 1919, 42 were found to be affected by bitter pit as follows: 5 cars from 
eastern, 5 fromcentral, am 41 from western states. 


Table 44- Losses from bitter pit as shown by insre ction of cars at 
destination by inspectors of the Sere or Markets + 


EN RE ee en 


Origin of shipment : No. of cars with bitter : Average percentage of fruits 
: : pit ‘ affected 
Delaware iE 2% ce 5 
Virginia 4 4 
West Virginia il 10 
Illinois al: e's) 
Arkansas 4. TO 
Idah o il 12 
Washirg ton 10 05) 
Oregon Fa tate sh 
Galifomia 19° eee 7 
Motade 4 Fade oie. . Nie ee A& Number of ears insyected - 2,973- 


--<- ——— 
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Summary of Varieties Reported Affected in 1919. 


Arkansas: Jonathan, Grimes, Ben Davis, Winesap, Delicious. 


Virginia: King David. 
‘Penrsyivania: Baldwin, Northern Spy. 
' New Mexico: Stayman Winesap (most susceptible ). 
Rosette. 


Rosette of the apple is generally rare throughout the eastern half of 
the United States. In fact the dense tuft of leaves (rosette) terminating a 
branch or shoot otherwise practical ly bare, which characterizes this disorder, 
is so seldom encountered as to be almost a.quriosity. 

In 1901 Paddock described rosette and called attention to its importance 
in certain apple regions of Colorado. From 1910 to 1914 it began to be noted 
widely in Idaho, Oregon, and Washington. 

In 1919, in addition to its usual occurrerme, rosette was reported for 
the first time from three or four localities in Kansas by Melchers, attended 
by no serious injury. In Idaho for this year it was reported: "One of our 
most common apple diseases." 

Few estinates of losses from this disease have been received. Idaho 
Placed injury in i919 at 5%, and the estimated loss in the state at 3% of the 
total crop. Slight varietal resistance is claimed. 

in a 1904 Colorado report, Paddock stated concerning rosette; "This 
is a disease which results from an uncongenial soil condition, a,poor water 
Supply and winter injury." 

Hunger fo rd (Idaho, 1919) menienicedn "Clearly associated with soil con- 
ditions... Hard pan, slick spots, shallow soil, high water table, all have been 
associated with the trouble (rosette). 

The following statement ecocerninm rosette in the interior irrigated 
districts of the Pacific Northwest is furnished by D- F. Fisher-and Charles 


Brooks, Office of Fruit Disease Investi,ations, United States Department of 
Agriculturey 


"Rosette is associated with an unbalanced comition of moisture 
‘and matrition. It is most frequently found on very compact soils, 
on shallow soils underlaid by 'hardpan', or on soils wtere the 
humus content has been exhausted. by. continuous clean cultivation 
with consequent tendency towards ‘baking! or ‘puddiing’ of the 
soil following irrigation and the formation of a ‘cultivation sole! 
a few inches below the surface which ra prevents adequate 
irrigation of the tree. 

“Inadequate irrigation: of the tree in itself ap parent ly is 
not the direct cause of rosette, for this trouble in no wise re- 
sembles typical drought effects. But an inadequate moisture sup- 
Ply necessarily unbalances the food upply, either permitting ex- 
cessive concentration of certain injurious salts or depriving the 
tree of certain necessary elements. 

"But whatever the factors involved, it has been demonstrated 
that with the more general adpotion of alfalfa as a permanent or- 
chard cover croo in the irrigated districts of the Northwest, the 
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spread of rosette has been arrested. Improvement in rosette condi- 
tions is not particularly noticeable until about the 3rd year after 
alfalfa is established, but after this time it is rapid and by the 
Hth year the trouble usual ly disappears @itirery.) Blasting the “soil 
gives only temporary relief, since it does not remove the causes con- 
tributing to the original: soil condition. Applications of fertilizers 
are not effective unless the physical condition of the soil is cor- 
rected. Shallow rooted cover crops, such as red clover and vetch 

are likewise not effective. Pruning out rosetted branches results 
in accentuating the trouble and it is best to leave affected trees 
unpruned." 


Jona than spot (probably non-parasitic), 


The following states reoorted Jonathan Spot) in 1919: Delaware, in. 
Storage only; Ohio, relative prevalence less; Michigan, "Occurring in abundance 
on Jonathan on bones near Farmington, Mich." (Cae. ‘Nov. 1, 1919); Idaho, alwaysl 
commen on Jorathan apples picked late and stored; Washington, common in central 
and eastern districts. ee 


Water ~core (non-parasi tic). 


Water-core is known to occur widely over the apple-pr oducing regions 
of the country. While reports are not sufficiently complete for a general 
Survey of its ee eer some states Rene given a Hee idea of local occur- 
rence. 

Selby reported from Ohio; Tig avanen cones has developed to an un- 
usual extent, serious in Delicious and King David at Wooster. Results of all 
inmecteh aries show that early picking ean be relied upon to reduce or prevent 
water-core, 1916 - "Prompt picking and low nitrogen". 1917 - "Follows too 
Jate picking of varieties.“ 1919 - More prevalent than usual in that fmit 
matured early. Fruit should be vicked promptly . 

Pennsylvania reported: 1915 - Slight loss, 2% injury. 1917 - 3% in- 
jury in three counties. 1915 - York Imperial affected in certain orchards, | 
watery part confired chiefly to flesh, "glassiness". 1919 - Some at State , 
College on Wolf River. 

New Jersey: 1918 - Occasional. 1919 - Occasional, 

New York; 1913 - Common on ese ei Bough (Sweet Bough), Pound 
Sweet. 

Califomia;: 1917 - Fairly serious. 

Charles Brooks and D, F. Fisher, (Office of Fruit Disease Investigations, 
United States Department. of: Agriculture) furnish the following data for the 
Pacific Northwest: ca 


"Most susceptible varieties: Tompkins King, Winesap, Delicious, 
Newtown, and certain summer apples - Red Astrachan and Waxen in par- 
ticular. Not as serious in the Pacific Northwest in 1919 as in 1918. 
Influence of irrigation and fertilization not established," 
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Drouth spot (non-parasitic). 


"The term drouth spot is used to refer to mosses of dry corky tissue in 
the flesh of the apple. The spots are usually much larger and more deeply seat- 
ed than bitter pit spots. The, disease was far less prevalent than in 1918 w t 
wauscd some losses on York Imperial in Virginia, West Virginia, Maryland, and 
Pennsylvania." Charles Brooks (United Stetes Department of Merleuleeren Ideho 
(Hungerford) reported dra ght spot and cork in 1919 as follows: "This treubie 
has been reported from various sections of the state vhere apples have been 
grown without irrigation and with insufficient moisture." 


Storage scald (non-parasitic) 


- “Several varieties of apples were held rather beyond their 
usual storage season (1919-1920) mt the cold weather that prevail~ 
ed made it possible to market them in most cases without heavy 
losses from scaid. Grimes showed scald on the markets by the mid- 
dle of December, and Yerk Imperial and Black Twig by the middle of 
January. Apples in baskets, boxes, or ventilated barrels scalded 
less than those in the usual tight barrels. Apples in unoiled 
Wrappers scalded as badiy as unwrapped apples mt those in oiled 
wrappers remained free from scald." Charles Brooks, United States 
Depa rtment of Agrialture: ? 


in the following table it will be seen that of the 2,973 cars of apples 
inspected by the Bureau of Markets insnectors in 1919, 48 cars were affected 
with scald, ll fromeastern ani 47 from western states. 


i Table 34. Lesses from scald caused by physiological conditions as shown 
by inspection of cars at destination by inspectors of the Bureau of Markets. 


ee orp ee oe ee 


:No,of:Average : Range of ; 
Origin of :cars tpercent-: percentage of : Remarks as to seriousness of 


shipment :With tage of : . scald : _seald 
+2 Seel as ald:scald : 


a ne 


New York Ale tis g : /y=1e ' 

Delaware sfydeve bY a4 6 : Slight seald. 

Pennsylvania : 1 ; BY es 5-10 : Deep scald. 

Virginia 2 Gel at ROT ots. ed : Some bad scald. 7 

West Virginia » 1.: 40. % 40 : Affecting one-third to two-thirds 
: : ‘f : of surface of affected apples. 

Michigan tg dle ma - 100): 100 : All degrees of severity. 

Wash ington 7:35 : 15 3:2 cars 50-100 -: Slight scald on large percentage 
; : : : of fruit. 
: : : 33 cars 2-27 :; All degrees of severity. 

Oregon Lae pe Ravi 8 7 

California Peel ya TON ts 20 : Slight scald. 

Total..... 48 Total number of cars inspected - 2973. 


s . 
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Sun scald (non-parasitic) 


New Jersey (Cook): Sunburn very severe and the cause of heavy losses due 
to exceptionally hot weather on July 4 and 5. Ohio (Selby): Relative prevalence 
about same, resulting from excessive exposure of upright stems, reported May 5. 
Virginia: Some injury in early August during exceedingly hot weather. 


Winter injury caused by low winter temperatures. 


Connecticut: Effects of severe winter of 1917-18 still evident in in- 
jured and dyirg trees. Pernsylvania: Crotch injury on York Imperial in Frank- 
lin County and brown pith in twigs of Northern Spy in Wayne County. Both may 
have been caused by winter of 1917-18. Ohio: Relative prevalence less, cases 
reported largely carried over from 1918, Idaho: Rather serious winter injury 
in Kootenai County. Washington; Reported from several localities in western, 
central, am eastern districts. 


Spring frost injury- 


Frost injury in 1919 was reported by several states, Connecticut: Late 
frosts in May hurt blossoms considerably in certain localities, so that crop 
was light in places, some injury to leaves. Pennsylvania: Foliage severely 
injured at Phoenixville, Pa., 20% of foliage showed marked blisters (May 5). 
West Virginia: Foliage of many varieties injured by late frosts. The cold 
weather which prevailed at blossoming time resulted in mech injury to them, ap- 
parently not due to frost, bit to cold windy weathers Fruit set was compa rative- 
ly light as a result. Ohio: Frest banding reported from lawrence County, dune 
25, as bad on Gane variety. Indiama; Frat on April 25, 26, 27 was very preva- | 
lent and state-wide. Injury was very severe. In the southern part of the state | 
peculiar scarred areas about the calyx end, and the familiar frost band was conn 
mon while in the northern part of the state in many cases the frost resulted in 
the total destruction of the blossom. Jllinois:(Anderson) "There has been an 
unusual amount of leaf yellowing nd dropping this season. There was a frost 
with temperatures of 24-30° thraighout the state April 26-27. .The apples were — 
in full bloom in central Illinois at this time. This was followed by good grow— | 
ing weather until the week of May 19-24, when there were several days of cold, 
rainy weather. This was followed by very warm, dry weather. The older leaves: 
suffered most. The condition was noticed on other fruits also." Montana: 
Slight russeting in certain localities. Idaho; Frost banding reported ae 
the Panhandle. Washington: Severe spring frosts caused more than usual injury 
mach young fruit killed by the late frosts, especially in eastern Washington, 
frost blistering and curling of leaves very common. throughout the state. 


Fall frost and freezing injury: 


"Heavy losses from freezing were sustained on northwestern 
apples in transit. The losses were braght abat by inability to 
get citable cars, abnormally cold weather, and unusual delay in 
shipments." (Charles Brooks, United States Department of Agriculture). 
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Oregon reported "Hood River Valley apple crop damaged 4% to 5% by severe 
frost. Some damage to fruit on trees and in boxes still in orchard." (Bureau 
of Crop Estimates, Weekly Crop Notes, Oct. 26 to Nov. l, 1919") 
Hail injury (non-parasi tic/ 


Michigan (Coons); Hail injury common in Oakland County. 


Spray injury. 


Sulphur sun scald of apples in tle interior regions of the Pacific North - 
west, east of the Cascade Mountains, is reported as follows by D. F. Fisher and 
‘Charles Brooks (United States Departmemt of Agriculture): 


"Occurs following application of sulphur in any form during 
the period of intense sunlight when shade temperature exceeds _ 
90° F. Only apples exposed to the direct rays of the sun during 
the hottest parts of the day are usually affected. Foliage in- 
jury accompanying the fmit burning is ordinarily inconsequential. 
Has been known to occur fully 3 weeks after sulphur was applied, - 
When burnire temperature was thus delayed. Mildew control after 
the early spring season is greatly complicated by the practical 
certainty of sulphur sunscald resulting from application of the 
most effective spray materials." 


Idaho (Hungerford) reported slight loss by burnim from lime sulphur 
from northern and southern caunties. 
| New Jersey (Cook) stated: "Spray injury very common where concentrated 
/lime~sulphur 1 to 40 was used as a summer spray". 

John W. Roberts (United States Dewartmeit of Agriculture) stated con- 
peerning spray injury in Virginia, West Virginia, Maryland, ani Delaware in 1919: 
|"Spray injury from lime-sulphur and from Bordeaux mixture was more than usually 
Severe". 

Connecticut reported, "Bordeaux, lime-sulphur , copper lime sulphur, cal- 
cium arsenate (Liquid) all caused trouble, although calcium arsenate in the dry 
'form apparently caused less injury than whenwet. Bordeaux injury consisted 
biiainly in msseting of the fruit." 
| Ohio (Selby) reported, "No cases of arsenical injury clearly evident. 
| Clear evidence of danger from high pressure with spray gun". The cause is given 
pas “mechanical - large dise and particles in sprays". Instances of 40% injury 
bto the crop were cited, resulting from leaf drop. In a letter from D. C. Babcock, 
June 19, 1919, (Ohio) itwas stated: “I have noticed some damage from the use 
pot the spray gun on ample foliage and the leaves on some of the trees were turn- 
ped to anextent of probably 75%. The conclusion was that the operator had 
bmanipulated the gun too close to the foliage." 

Pennsylvania (Orton) reported: "Sodium arsenate defoliated trees sprayed 
by the State Department at Harristurg (Wyomirg County)", 

Virginia (Fromme) reported: "A good’ deal of complaint of spray turn, 
pespecially on foliage from early summer apvlications." 
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SUMMARY ~ - Sprays and dsts repor ted as causing injuries in 1919. 


Material . Le cal ity Rie — Injury 
Bordeaux Mixture Md.;, Va., W.Va-, Del. Injury more severe than usual. 
Conn. ae Injury - mainly russeting of 
fruit, i 
Sulphur Pacific Northwest Sulphur in any form liable to 
; cause trouble. j 
Lime-Sulphur Md., Va., W.Va., Del. Injury more severe than usual. 
N. Je A Injury very common, where con-— 


centrated lime-sulphur di-_ 
luted 1-40 was used as . 
summer spray. : 


Idaho Slight. . ; 
Calcium Arsenate Conn. Less injury when dry form was © 
) used. 
Sodium Arsenate Pa. Caus ed - defoliation. 
Spray injury from using 
spray gun with too ee 
pressure Ohio 


Miscellanea:s fruit rots am spots 


Frit rot caused by Altermaria sp: 


Colorado: Winesap eepe city su sag Repor ted on several cars ahi aes out 
of state. 2 | 
New Jersey: Blossem end mt (Alternaria sp. sy common but not serious. i 
Wash ine ton: Alternaria sp. caused rot of fruit at Pullman, Febr. 10, 1919, but [ 
less serious than the Penicillium rot. . 4 
NOVE: Mel. T. Cook {New Jersey) reported Altermaria sp. causing Jonathan 
spot, and the disease very abundant. 4 


Pink mt caused by Cephalothecium roseum (Fries) Cda. 


New Jersey: @ommon, but of little importance. % 

Qhio: Occurred in October. Associated with black mt, aided by much late season) 
rains 

Washington: Found Jan. 14, 1919 in Mason Coanty. 


Rot caused by Phytopathora eacto niu (Lid. and. Coin) Schret. 


Conne oti out : (Clinton) Apparently common; first report last yea small amcang 
or Enary on fal Ling rotting a~ples under tree. 


Late red spotting, cause danbeful (Barss). 


Oregon: Apples having yellow skins, especially Yellow Newtown, are lately being 
DION SSE ES ees by stall red spots, each centering in a lenticel an 
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resembling very closely the ap rea rance of San Jose scale spots. The 
late picked fruit (and picking contimed unusually late this year) 
in a good many orchards showed this effect. Rainy weather had oc- 
curred and rather iow temperatures before such fruit was off. Copper 
sprays seemed to induce earlier and more abundant appearance of this 
co miti on. 


Storage tots caused by various fungi. 


"The unusual amount of small scab spots on the stored apples has re- 
sulted in larger losses than usial from Snr ge rots." Charles Brooks, United 
States Department of Agriculture, 


Miscellaneous leaf spots. 


Cercospora mali - Texas (Taubenhaus) reported from Bexar and Guadalupe 
Counties, unimportant. q 

A silver leaf disease reported by Heald and Dana from Okanogan distirct, 
Washington, Mar. 26, 1919. 


” 


Miscellaneous bark cankers. 


Brown bark spot (non-parasitic) reported by Heald and Dana from Stevens 
County, Washington. 


Canker caused by Septobasidium redicAllatum (Schw.) Pat. 
(Thelephcra pedicijlata Schw. ) 


This disease was reported by a county agent at Covington County, Miss., 
as abundant on limbs in an entire orchard. 


A sourfy bark canker was reported by Leonian (N, Mex.) on some 700 
Delicious trees. The trees of this variety were badly affected with the disease, 
while other trees in the same orchard were not at all affected. 


Cytospora canker thought tc be caused by Cytospora sp. and another un- 
determined fungis was reported from New Mexico by L- H. Leonian as follows; 


“Widespread and very active in the final destruction of trees. 
Some orchards show as high as fifty percent infection tt these 
organisms are only weak parasites arm follow woody apple aphis, 
giant fruit tree borer, and presence of large amount of nitrates 
in the soil as has been demonstrated by digging out a Jarge num- 
ber of cankered trees, the roots of which were in all cases in- 
fested with either aphis or borer, or coth, Analysis of soil 
showed nitrates in such large amounts as to be injurious to 
plants. Inoculation experiments with Cytospora showed that it 
was a weak parasite and unable to attack healthy trees." 
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Myxosporium oorticelin (Edgerton) was reported by Clinton as eccasion- 


ally occurring in Connecticut, probably following winter injury. 
A bark canker shoves fruiting” bydies of Rrabdespora Mrosna (Peck) was 


reported by Bisby (Minnesota) as 2cllows: 
"Bark canker, one report from Hennepin County. The ‘eanker i 
was 6-10 inches broad, bark gray —- simiiar to gray bark of rasp- 
berry. The SMnaanaete are 1 b-epiderml. First report for Minnesota, . 
June 13, 1919." © : oan hi 
A bark canker showing Radulum _ate Socio (Fries) was reported by Bisby 
from Ramsey ¢ Gaza, Minnesota. ‘Tie .or.ganism seemed “to be ORS 2s a distinct ; 
eanker. This is the. first report for the state. ~ ~ ‘ 
Schizcphyllum commence (ries) was reported as common in Ohio, Missouri, ~ 
and Minnesota. 
"Measles" - Leonian (New Mexico) reported roncerning this disease in 
“Very common and destructive. Affected trees remain stunted for 
years and eventually die. The bark shows purplish small pustules % 
in large patches. Spots in which affected trees grow enlarge from) 
year to year forming circular. areas ‘where only a few plants can a) 
grow and the trees become invariably measled. ‘Soil from these spots 7 
has been analyzed showing the presence cf nitrates and carbonates 
in such Jarge amounts as to Be posi tively injurious to the growing 
things." 
Virginia reported "Measles" from Petrie County, March 10, 1919, and 
Svated lv was apparently tne same disease as timt describea by Hewitt, Builetin- 
ll2 of the Arkansas Experiment Station. 


Sar ROOT ROTS 


Armillaria root-rot was reported common and: causing a trace of loss 
in Arkansas. New York reported root-rot, probably Armillaria sp. causing 
local damage in ‘Wayne and Monroe Cainties. 


Clitocybe rcot-roi& was reported Ss with Armillaria (abo ove) from 


ee le 


Arkansas, as causing.-a trace of loss. 
Qzonium omnivorum Shear was reported ee in Texas, causing 5% 
loss. 
Kylaria voot-rot was reported as follows: : 
Ax ‘kansas: General, trace of injury in Benton and Washington 
Cohininie sis ‘ j 3 
Illinois; Black root- cou Xvlaria sp., scattered. very slight 
injury, disease found oniy in three or four couse in the 
extreme southern parts of state 
Indiana :- 6.5% loss, fairly commen in southern Indiana. 
Pemnsytvan' ia: Found, with fruiting bodies, August 20 in Frank 
lin Count cy: "“Pirss record in’ Pemsylvania as. far as we 
know". (Orton), Loss slight, two trees out of 54 found: in 
One orchard. 
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Miscellaneous root rots, unidentified, were reported as follows in 
1919: 3; 
Missouri: Gano variety affected with undetermined rmot-rot 
in Marion Caunty. 
Ohio: Undetermined root-rot in three counties, 


West Virginia: Slight loss from root-rot in Braxton and Monroe 
Counties. 


"Collar rot" was reported as follows; 
Qhio: Freezing and subsequent infection. 
Washington: Very prevalent in central and eae eae Washington. 


PEAR 


Blight caused by Bacillus amylovorus (Burr.) Trevisan. 


This disease was reported in 1919 from practically all regions where 
the pear is grown. Greatest losses ocurred in sathern Indiana, and in cer-~ 
tain states in the southeastern section of the country, namely, Kentucky, 
Tennessee, North Carolina, South Carolina, Georgia, Alabama, Mississippi, and 
Louisianas The total prodiction of pears in this area in 1919 was abat 
1,421,000 tushels, or not far from 10% of the total United States crop. 
Losses from pear blight were estimated at from 10 to 50% by states. Indiana 
reported 75% injury to the crop. 

Heavy lcsses were also revorted from Colorado and New Mexico. Leach 
(Colorado) reported the disease etandant, severe, and causing the usual 
amount of danage. Leonian (New Mexice) stated: "Sudden outbreak all over 
the state. Average loss about 10 to 15%, Most serious in the history of 
the pear industry in New Mexico. Formerly considered unimportant." 

Moderate losses, nos gererally exceeding 1%, were reported from Ver- 
mont, Massachusetts, Connecticut, Rhode Island, New Jersey, Pennsylvania, 
Delaware, Virginia, Arkansas, and Texas. 

In the West, Washington reported the ormrrence of pear blight in a 
few localities. No reports, however, were received from the important pear 
state of California, where in 1919 the crop was estimated at 4,096,000 wshels, 
only a little short of the combined production of the fourr next largest pear 
producing states of this year, Washington, New York, Oregon, and New Jersey. 

Oregon reported the disease severe in Josephine County. In the Rogne 
River Valley, where the pear irdustry was threatened with extermination by 
this disease, a course of vigilant eradication has proven highly smeccessful. 
This work was begun by M. B. Waite in 1906 and earried on for several years 
by P. J, O'Gara. In late years Mr. C. C. Cate, County Pathologist at Medford, 
has condicted the orchard inspection and eradication. The work has been re- 
garded as a community problem, Hold-over cases in top, tody, collar, and root 
have been systematically looked for and the infected parts destroyed. 

An important step in the success of this campaign against pear dlight 
in Oregon has been the detection and eradication of collar blight, working 
along lines similar to those developed by M. B. Waite, in the California or- 
chards in 1905- 06 and '07, (see below). Collar cases, though perhaps entirely 
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beneath the soil, have been located and eradicated. It has been observed that 
this form of the disease, even though not visible above ground, is a source of 
blossom infection and may initiate an outbreak of blossom blight. Excavating 
about the collars of all trees in an orchard, frequently reveals several such 
hold-over cases. In instances where blossom blight has been epiphytotic, al- 
though eradication in tops and todies had been practiced by experienced men, 
the source of first blossom infection has been traced to these buried hold- 
Overs, and their eradication has had an important influence in controlling 

the disease. The experiment of producing blossom blight with the pear blight 
Organism isolated from collar blight eases was repeated by the writer (Hutchins } 
from the collars and from the tops of pear trees, Idaho variety, at Wenatchee, 
Washington, in November, 1919. The organisms were kept in pure mlture and 
inoculated into Kieffer pear blossoms at the Experimental Farm of the United 
States Departmmt of Agriculture, Arlington, Virginia, in April, 1920 - pro- 
ducing typical blossom blight in both cases. 

M. B. Waite, (United States Department of Agriculture) furnishes the 
following statement concerning the occurrence of the collar blight form of 
pear blight: ee eae ; ae 

"This form of pear blight has proved one of the meanest forms 

of this disease in eradication ad control work, partly because it 

is rather difficult to find on account of the thick and rough, scaly 

bark at that point, and partly because a small area of the blight 

does the maximum amount of damage to the tree. Its attacks are ex- 

tremely érratic and appear to bear no very direct relation to the 

amount of the various forms of top-blight on the trees. It was found 
abundantly by me at Montrose, Delta, Peonia, and Grand Junction, 

Colorado, mostly on Bartlett pears, in 190% and 1904. In the Cali- 

fornia campaign on the eradication of pear blight, it was found in a 

great many orchards of that state, both in the San Joaquin and the 

Sacramento Valleys and in adjacent smaller valleys in 1905, 1906, and 

1907. Some orchards with an abindance of top-blight had little trouble 

at the collars of the trees, while other orchards having only a moder— 

ate amount of top-blight were badly attacked by this aggravated form. 

A special method had to be adopted for locating it. This was as fol- 

lows: A three-fourths inch gouge with the bevel on the outside was 

carried by the inspector, and a little concave chip one-half inch in 
diameter, was made through the rough bark, exnosing the greenish-white 
live inner bark. A sponge with a sublitmate solution was carried and 
each cut was saturated with this solution and the gouge wiped before 
making the next. The Bartlett pears were usually gouged on each side 
and if any tonsiderable quantity of collar blight was found, a second 
set of gouge marks was made on the opposite sides between the first 
cuts. When the gouge-mark showed the blight, the case was followed 

up and eradicated. Many beautiful ard apparently sound trees with no 

blight in the tops (there being blight nearby in the orchard) were 

found affected at thé collar. Collar blight was found: in the outbreak 
at Medford, Oregon, in the autumn of 1906, and in subsequent years. 

In 1907 and for some six years thereafter, P. J. O'Gara conducted & 

strenuous fight against it along with his other efforts to eradicate 

blight in that region. At Walla Walla, Washington, in the extensive 

Blalock Orchards, a number of striking cases were found with still 
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more abundant body blight and various forms of top bligit. In 1906, 

- at Payette, Idaho, a number of cases of collar blight on Bartlett, 
and perhaps other pears, were located. 

; "In the bad outbreak of’pear blight on the Bartlett pears in 
western New York from 1903 to 1907, a great many cases of collar 
blight were found, especially in Niagara, Monroe, and Orleans Coun- 
ties» These ocmrred in the presence of stihl greater. quantities 
of body blight ard tip: blight.® ; 


For oecurreme of this dlcease en other hosts see ap ple (wage 115), 
pear {page Eee Lian pare 143), plum (page 159), and loquat (page 178). 


Seab caused by Venturia pyrina Adehre- 


This disease was repor ted in 1919 by only a partial ‘list of the states 
An which it occurs. Vermont reported severe loss; Pennsylvania - 2% loss; 
New Jersey - common in reglected orchards; Connecticut. - some; Delaware - 
About 1% loss; Ohio - less, crop short; Indiana ~ rare; Washington - severe 
An western, none in eastern parts of state. 


Black rot caused by Physalospora eydoniae Arnaud. 


Black rot was re por ted from Stark Canty, Ohio (Selby) as "rather less, 
earliest report September 7, Bordeaux sprays in July good", and from Arkansas 
where it was common. Inspectors of the Bureau of Markets reported it as fol- 
lows: 


Table 35. Losses fron black ra as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 


‘No. of sAverage : Range of : 
Origin of scars  tpercent-:percentage of ;Remarks as to seriousness of decay. 


shipment :with sage of ; decay 2 
decay :decay : : 
Arkansas : 2 ¢: 24 3: 20-28: : 
Georgia ‘ 3 $ 23 : 5-45 t 
Illinois ; Ok 22 : 10-43 : Considerable complete ee 
Sesser yk lg GO Cs 40 ¢ (Rhizopus), 
Missouri ; 3 ©: 10.4 2-25 : Estimate includes some blue mold. 
Oklahom :; 2 9 15 ©: 10-20 : Estimte includes some brown rot. 
Texas Wie ely. 2: «Oe 1-37 : Decay heaviest in top of loads. 
Wisconsin: 1 ;: 9 +: 9-10 ; One-fourth of decay complete. 
Unknown : 1 t+) 43): | 40-45 : Decay mostly in spots, oceasional 
‘ : : $ pear completely decayed, 
H HM ri ° — 
Total...+.20 ‘Total mumber of cars inspected ...+++ 270. 
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Blue mold rot, caused by Penicillium expansum (Lk.) emer. Thom 


Rotting of fruit in transit, caused by the P. expansum, was repor ted as 
follows by Bureau of Markets inspectors: 


Table 36. Losses from blue mold rot as shown by inspection of cars at 
destination by inspectors of-the Bureau of Markets. 


:No.of.; Average : Range of : 
Origin of ;cars :percent- :percentage @: ‘Remarks as to seriousness of decay. 
shipmen t :with :age of A decay : 


:decay :decay : - we 

Carat or mia. 94 6s 55h 2-5 : Most of deeay occurred in top of 
‘ : : loads. 

Colorado See v ; ad awie 20 : Estimate includes some brown rot. 

Illinois sone : : 4-10 : Mostly slight decay. 

Michigan 5 ek ‘ == : 0-75 : Most baskets showed no decay. 

Misisouyas ys wl apap hier 25-40 ; Estimate includes black rot. 

New Mexico ; 2 rey. ; 2 : Slight decay. 

New York i : 5 45 : ae 

Washington; 5 =; 5 1-13 ; All stages of decay, considerable 
: : : complete decay. 

pow oi Ses ae cl he 20-22. _ 3 Mostly.in spots) 7 

Total.....19 Meeal wanoery ca cies inspected ..... Zo), ° 


Soft rot caused by Rhizopus sp. 


Losses caused by soft rot of fruit in transit were reported as follows 
in 1919 by inspectors of the Bureau of Markets. 


Table 47. Losses fromsoft rot as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 


AS ET TT, 


:No. of :Average : Range of 
Origin of :cars :percent-;percentage of ; Remarks as to seriousness of decay: 
shipme nt :wi th FARON Oi Ni decay 
:decay. :decay : : Ed's 
California ; 10 ; era 2-15 : Mostly slight decay. 
Tllinois ' nr 80 ¢ 75- -85 : From 1 to 6 spots on affected 
c ‘ H : stock. 
Indiana : 1 Bi, ghee 55-60 : 
New Jersey ; Loewe md 4S we 40-45 ; Two-thirds in spots, balance 
; ait , : complete. 
Nem Yorkin sin (Ole ail Ounats 5-23  : Considerable complete decay in 
3 : : : one care 
Washington ; 4 6 : e134 ; Mostly in advanced stages. 
Wiscons dn yo Deon ie Scheel il ll a 


Total..sse. +24 Total number of cars inspected +.... 270 
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Brown rot caused by Sclerotinia sp. 


South Carolina in 1919 reported bran rot common whe re pears where held 
in storage. Losses fromthis disease on fruit in transit was reported as fol- 
lows by inspectors of the Bureau of Markets: 


Table 38. Losses from brown rot as shown by inspection of cars at 
destination by inspectors of the Bureau of Markets. 


: No.of :Average : Range of 
Origin of : cars :percent-:percertage of : Remarks as to seriousness of decay, 
Shipment : with ;:age of ; decay 

: decay :decay : 


a ee a re 


Alabama ; 1 =; Aanes 42 : Average for the load. 

Colorado : brags 205 20 ; Estimate includes blue mold 

PLL inois « .: 1 ‘ Rane 15-20 : Spots ranging in size froma dire 

: : : ; to one-third of arface. 

New York ; 1/2 ; aL ien 2 10212 : Spots one-eighth to one-half inch 

: ; : 2 in diameter. 

Texas eee en ae) 2! ORS O' i ia Rees pag! a Aan 

Total......4 1/2 Total number of cars inspected .... 270 


Fabraea maculata (Lev.) Atk. 


New Jersey reported this disease in 1919: Very abundant and very de- 
Structive in some orchards, esvecially in the sathern part of the state. 
Delaware reported it very prevalent throughout vicinities of Woodside, Wyoming, 
and Dover, where 50% loss occurred in some orchards. 


Crown gall caused by Bacterium tumefaciens Sm. & Towns. 


Crown gall was reported as follows in 1919: Arkansas: general; Arizona: 


a serious menace to all kinds of fruit trees including peer; Washington: pre- 
sent in Kittitas County. 


Othe r diseases, 


Phytopthora rot, caused by Phytophthora cactorum (Lib. & Cohn) Schrot., 
was reported as follows by Clinton, (Connecticut): "New to the state, dut ap- 
parently common this year. Percent of injury small, found ehiefly on fallen 
frait rotting under trees. Only mycelium present in fruit, mt in ultures 
oospores were produced abundantly". 

Sooty blotch, caused by Leptothyrium pomi (Mont. & Fr.) Sace., was re- 
ported causing 1% or less injury in Delaware. 

Brown blotch, cause unsertain, was reported common by Cook, in New Jersey. 
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Powdery mildew, caused by Podosphaera Jeucotricha (2a 8 ae) Salm., was 
reported from Pierce County, Washington n (Heald | & Dana). First appearance June 
m5OF. LOAD 

Leaf spot,’ caused by Phyllesticta pyrina Sace. One specimen was received 
by Maneval, from Cole County, Missouri. 

Leaf spot, caused by Mycosphaerella sentina (Fr.) Schrot. (Septoria 
pyricola) was reported April i Gag 199i from two localities in southeastern Ala- 
bana. 


Armillaria mellea Vahl. was reported by Heald as causing considerable 
trouble in an orchard near Olympia, Washington. uneaiore 

Ozonium omniverum Shear was eles by Taubenhaus from five counties in- 
eastern Texas. 

Chlorosis (ce eee was, reported: in 1919 from New Mexico by Leonian 
as "generally “present. In extreme cases leaves turn white, then brown, and die. 
Trees may be entirely AO OR Menge > In serious cases trees are dwarfed. First 
report — May. : . 

Drought injury reported by Heald and Dana from southeastern Wash ington. 

Failure of bicssoms to set was reported in 1919 from Delaware (Manns), 
as result ing in a very ican) enor This behavior was attributed to an unfavor- 
able season. 

Winter injury was necontod from wesbentl sqithern, and ‘eastern Washington 
(Heald & Dana). .An orchard of dwarf pears near Olympia was mentioned as being. 
severely injured. 


‘ 
| . 


UINC 


3] 


Fire blight on quince in ne resulted in avout normal losses ‘in New 
Hampshire, Connecticut, and New, Jersey.. Delaware reported’the disease less 
severe. Pennsylvania reported relative prevalencé as usual, considerable in- 
jury with slight loss, earliestreport June 5 in Center County, early maturing 
of wood checked the disease. In. Ohio losses by blignt were much less than 
usual, which was attriouted to killing of the blossoms by late frost. South 
Carolina.and Texas reported a trace of injury. 


Leaf blight caused by Fabraca maqilata (Lev.) Atk. - 


This disease in 1919 was revorted from New Jersey (abundant and very 
severe), and f'rom Illincis (very abundant, no crop on account of frost, leaves 
lost by August 1. First appearance May 20 at Lilly, Illinois.) 


Other diseases. 


Crown gall caused by Baoterium tumefaciens Smith & Towns. reported from 
King County, Washington. 
Black rot caused, by Physalospora oysoniae Arnaud was. reported in 1919 


from ‘New Jersey (very abandant and very severe), Delaware (common, 5% injury), 
and Ohio (more severe than usual). 
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Brown rot enksed by Sclerotinia Sp» was repor ted from Pierce County, 

Washington. — 
. Powdery mildew caused by Podosphacra Jeucotricha’ (E. & E.) Salm. was 

reported: by Heald and Dana from Pierce and Jefferson UVointies, Washington. 

Rusts were reported as féllows in 1919: Gymnosporangium clavipes C. & P.- 
very severe vere locally in Montgonery sini Vir ginia. The earliest report was 
from Christiansburg, July 10. - 

Gymnosporangium elavariaeforme (Jacq.) DeO. was repor ted from Belknap 
ard Rockingham Sounties, | New “Hampsh ire ire, nt 23. 


Gymnospor ang ium eee (Schw. )° Kern was reported from New Jersey 
as occasional. 


DISEASES OF STONE FRUITS 
PEACH 


Brown rot caused by Sclerotinia cinerea (Bon.) Schrot. 


Brown rot was very prevalent in most of the peach states in the eastern 
half of the country during 1919. It was reported fromall states vhere peach- 
es are grown east of the 100th meridian ard was pres@mt to some extent up and 
down the Pacific Goast. Rotting of the fruit was the most common and import- 
ant form of the disease, but in the Middle Atlantic States and New Englend much 
danage also was done in the spring by blossom and twig infections. In New York, 
New Jersey, Delaware, and Maryland blossom’ blight was extremely serious, 

The year 1919 may be said to have been "bad" as far as brown rot was 
concerned, New England, New York, Chio, and all states east of the Mississippi 
am Ohio Rivers reported considerably more than usual, while inthe Middle 
Atlantic States the disease was epiphytotie. In Michigan, Indiana, Illinois, 
and states west, however, brown rot seemed to be present in about normal or 
Slightly sub-normal amounts. 

Estimates of losses from the disease, as it ocmrred inthe orchard, 
have been made and the percentages are presented on the accompanying map» The 
losses in tashels will appear in Plant Disease Bulletin Supplement 12, 1920. 

It will be noted that in some states the losses were very high. In 
Delaware 50% reduction in yield is estimated. This is quite largely on account 
of blossom and twig blight. 1. F. Manns estimated that 50% of the blossoms in 
Delaware were destroyed during the latter part of April. It was so severe in 
many of the old orchards as to totally destroy the crop. Many cankers which 
are sure to badly affect the future vigor of the trees, were fourd J. M. 
LeCato made estimtes of blighted blossoms in a number of orchards in Sussex 
County, Delaware, April 28- 29. His estimated percentage reductions in yield 
in individual orchards were as follows: 10”, 10%, 20%, 80% (old orchard), 1% 
(young orchard) ,1% (young orchard), 20%, 5%, 55%, 1+2%, 5%, 75%, 25-30%, 40%, 
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In New Jersey, Cook reported the crop on some.trees practically all. destroyed — 
from blossom blight. He also stated that it was worse in the old than in the — 
young orchards. He menticnec the cankers on 1918 wood as being a very impor- q 
tant source of infection, In New York biessom blight was general in the im- 
portant peach counties along Lake Ontario. In Wayre County, New York, 50% of : 
the trees were affected, while in Monroe and Orleans Counties as high. as 90% q 
blossom infection was reported in individual commercial orchards. (In Maryiand - 
90% of the blossoms in some orchards were killed, by Scler otinia in the early 
spring. In Georgia, brown rot of tlhe fruit was géneral and caused losses in 
the field averaging about 20%, out running:as high as 100% in some cases. in 
Louisiana brown 
rot was serious 
on what few 
peaches were | 
grown, One three- 
acre orchard with — 
a fol setves 7 
fruit ab) Aver 
Island, Louisiana, 
was a total loss. 
The losses 
from brown rot | 
to fruit in’ storamm 
age, transit, and™ 
market were also — 
exceedingly heavy, 
. The best sources ~ 
of data on this 
subject are the 
reports of the 
food products 
_inspectors of 
the Bureau of 


Ruse) ak) Markets. These 
N.J. -%0 men made inspec= — 
Del. -50).. tions: of 1644 

Vda hor cars of peacnes 
Washe- t! during the. calles 


| endar year 1919 

and found more 

| or less brown 

|. not in about (9am 

‘ 1150 of these “ 

iy “nih shipments, Table ~ 
39 following 

gives their re- — 

sults moré in 

Fig. 29. Estimted percentages loss from peach | ede tales — 
brown rot, 1919. ain Me a 


So en 


ete ete ee ey 


Percentages of peach brown rot as found in cars at destination 


by inspectors of the Bureau of ae 1919. 


Table 49. 

a _ tNo. 
Origin :cars 
of ship-—:with ; 
ment :decay : 
Alabama ;: 10. 
Arizona ; cy 
Arkansas: 67 : 
Calif. oro 
Colorado; 23: 
Delaware; ETE 
Florida : Ries 
Georgia : 615: 
Idaho ae 
Illinois; rae 
Indiana ; tee 
Maryland: 54 ; 
Michigan: 1 
Missouri; 30 


: Aver-; Range of decay ; : :No. ; Aver-; 
: age %: :: Origin scars ; age %:_)_ 
de~ : No. : Percent-;: of ship- :with ; de- ;: Noe ; Percent- 
cay cars : age :: ment :decay: cay cars : age 

24: 7 +: 84-20 ::New Jersey: ht ees Le 10-38 

oe ta 29-60. ssNew Yorkspso Al :.25 + .3b).ay. 2-28 

15 : St a : : : Ar 38-45 

a a eel | 1+25 +::Ohio “Ebina en is t 5 

11 27-50 ::Oklahoma ; 65; .13 52 + 1-25 

20 10-30 +: : : 3 3 27-45 

11 5-35 tt BY. snwtft ae 57-97 

25 12-40 ;:Penn. sinkOy: , 20 : -21 

10 3-17 eri 4 3 

25 362 125 3: : i 0) 

ang 27-50 ::Texas av lean; 27 114 3-25 

noba BA. nd 1455290 ea: ager 9 15: 27-50 

9 Delsonk ang: : i 5) Demme 

ASH. 3-30 +::Utah ay Aiki 4) 5 : 1-21 

10 ; ‘ 10) py¥inginis pcp yf a: ti : 2-40 

15 44 1-25 ::Washingtom:. 4; 1-13 

eae 0 28-60 ::W.Virginia: 20; 2 13 5-25 

30 40. 4 : 4 40-40 

14 34 1-25. «33 : - 4: axe ERe 

A 20-80 ::Unknown : 4: 39 23-65 

Total...1149 
‘Number of cars of peac'es inspected...1644 
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Range of decay 


The complaint abmt the rotting of southern peaches in northern markets © 


Was very gereral last year. 


of brown 


rots 


the field, in transit, and in marketing were enormous. 

Warm, moist weather is favorable for brown rot. 
did rot report much about weathe r conditions, it is known that the wet weather 
at blossoming time in the Middle Atlantic States induced blossom blight in that 
Section, and that the frequent summer rains favored the development of fruit rot 
in all the eastern and southeastern states. 

The dates when the disease first became evident on the new growth were 


reported by collaborators as follows: 


Delaware (blossom blight) 


New Jersey( 
Arkansas ( 
South Carolina 


Pennsylvania (twig bligh t) 


Alabama 


n 
iets 


ft 


June o- 
) Jure 1 - 
) June 6 - 
July - 
July - 


Many wholesalers and retailers lost heavily because 
It will be seen that the aggregate losses from this disease in 


Although collaborators 


Mississippi (frit rot) 


Tennessee 
Virginia 
Oklah oma 
Illinois 


( 
( 
( 
( 


w tt ) 


= 

= 

= 
—— — 
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Peach varieties differ considerably in their susceptibility to brown rot, 
Of comme reial varieties it is knewn that Champion and Carman are very susceptible 
The data received on‘ this subject in als is summarized in Table 40. 


Table 40, Data on varietal susceptibility of peaches to brown rot, as 
given by ellaborators, 1919. 


oe 


Variety aa State » Remarks as to susceptibility. 
‘Belle of Georgia : Delaware | : 60% blossom blight in Sussex County. 
Carman : Delaware : 95% tt it tt tt v 
; New York : Badly affected with blossom blight. 
: Virginia : 50% loss at Warrenton in spite of 3 
; ‘ sprayings. 
Champion : Connecticut +; Susceptible 
: New York ates 
Pennsylvania ; 100% infection in Adams County. 
: Virginia : Especially susceptible. 
Barly Rochester ; New York : Susceptible. 
Elberta : Arkansas ; Bad blossom blight. 
: Delaware ~ ; 50% blossom blight in Sussex County. 
: New York : Susceptible ‘to blossom blight. 
Hale . : Arkarsas : Bad blossom blight. 
Niagara : New York Susceptible to blossom blight. 


e ve 


—— 


Self-boiled lime sulphur is commonly used in commercial orchards to com- 
bat brown rot. In gereral it has given good results and has been the means of 
saving many thousands of mtishels of peachese However, there is still room for 
much improvement along the lires of an efficient summer spray for peaches. 
Trials with the use of sulphur and arsenate of lead dust for peach pests have 
been made during the last few years with rather promising results. In 1918 
New Jersey, Delaware, Virginia, West Virginia, and Georgia reported favorably. 
In 1919 a qestionnaire was sent to mllaborators asking for “opinions as to 
the value of sulphur dust in the control of peach diseases" and replies were 
received as follows: 


Connectiat: "Dusting seems to be coming in a little more than past 
years, but as yet is used in only a limited way." Clinton. 


Virginia: "Fully as satisfactory as liquid for curculio and scab, but 
decidedly inferior for brown rot." Fromme. 


West Virginia: "I may say that our opinion has not changed very much 
as to the value of sulphur dist. I am a little dibious as to its 
value in controlling peach brown rot." Giddings. 


Tennessee: "Sulphur dist used very little, if any, in control of fmit 
~ diseases." Bssary. 
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arge orchards have turn- 


Arkansas: “No data from station tests. Some ] 
h Tee Ctt. 


ed out perfect fruit and use only dust.' 
Michigan: "Questionable." 


During the season of 1920 a considerable number of dusting experimerts 
will vrobably be conducted in the Bast. Une of the activities of the Advisory 
Board cf the American Phytopathological Society is a projest on dusting or-- 
chard Traits under the leadershin of N. J. Giddirgs of West Virginia. A group 
of pathologists, entomclogists, amd horticulturists met in Washington Maroh ll, 
1920, and drew up a plan. for - eocperative peach disting experiments. This plan 
was distribted to interested pasons in the peach growing states, with the 
hope that they wouic Oe aaah: along the lines of the program, con- 
forming to it as closely as possible. 


The experiment was designed to answer such questions 8&:-, 


1. Is the program that is recommended by dust mamfacturers, and which 
is now being used by many orchardists, satisfactory? 
2. What is the best formula? 
3+ Will an additional late application of dst afford better protec- 


4. Can reduced quantities of sulphur be used? 
5: How can: blossom blight be controlled by dust? 


The following table is an outline of an experirent planned to help solve 
some of tnese questions. af 

Table 43. Schedule of applications in cooperative peach dusting ex- 
periments for.1920. as resomemied ty the comnittce in charge of the dusting 
project of the Acvisory Board. 


—_—_—_—_ ———— 


. 
» 


Plot No.: Pink Spray 


' Pirst Second ° Ue. | <4 Fourth 
; Application * Application ° Application ° Application 


« * f 
Se Se 


=. 
ae 
7 


1, t 1 AO LOL » COP OnLG ; 80-10-10 
2. 0-90-10 80-10-10 80-20-0 
2a. 0-90-10 86-10-10 80-20-0 80-10-10 
3: 0-90-10 50-40-20 50-50-0 


Control ; Arsenate of Self-boiled : Self-boiled : 

4. : (sprayed ¢ dead 145,138: lime sulphur: lime. suiphur:: 
: plot) : lime 4.5 lbs: 8-8-50+2.5 1b 8-8-50 

: : Water 50 gal: arsenate of : : 


lead : 2 
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Second’); ¢*) Thirdy’ } ce Bounth 


ao post Pane Obey Appiication * Application Application 


° 
g 


lee 6 e Oee 


: First 
* Application 


Lg e 
e v 


se 
. 


5e : Check (un- ; : : 

: treated plot) : : : 
6. : 80-10-10 80-10-10 : 80-10-10 80-10-10 
Te : 80-20-0 0-90-10 80-10-10 80~-10-0 
8. 50-40-10 0-90-10 50-40-10 50-50-0 


a « . * ’ 
’ ’ . . ° 


Sulphur - lime - arsenate of lead is the order followed in the above 
formulae. 


Time of application - 
Pink spray — when blossoms show pink. 
lst application - as calyces are falling. 
end application - 4-5 weeks after petal fall. 
3rd application - one month before ripening. 
Ath application - seven to ten days before harvest. 


Size of plots - about 50 trees in treated plots, fewer in checks. 
Materials -.90% of sulphur should go through a 200-mesh sieve. 
Best grade of dehydrated lime is essential, 
Arsenate of lead should run 80-100 cubie inches pe@ lb. 


Machinery - power machines shald be used. 


Leaf curl caused by Exoascus deformans (Berk.) Fekl. 


Peach leaf curl probably had about its usual range in 1919. With the 
exception of Florida, Louisiana,. and some of the dry land states, it was re- 
ported from practically all states where peaches are grown. In Georgia it 
was particularly mentioned as being mach more important in the northern than 
in the southern half of the state. 

In general the disease was considerably worse thanusual.e In many of 
_ the eastern states, partimlarly those along the coast, cur] was epiphytotic. 
New Jersey, Delaware, Pennsylvania, Maryland, and Georgia e@11 reported the 
worst attack in recent years and collaborators in New York, Ohio, West Virginia, 
Virginia, Indiana, md Michigen stated that the disease was more prevalent than 
usual. The abundance of the disease was dabtless attributable to the cold, 
wet weather early in the spring, which favored infection and made it impossible 
to apply the dormant spray on time.. In many of the states where the disease 
was bad, it was mentioned that it was prevalent even in sprayed orchards. This 
was undoubtedly because they were sprayed too late. 
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Loss estimates have been made by states and will be given in detail in 
Plant Disease Bulletin, Supplement 12, 1920. The percentage figures are also 
given in the following table. 


Table 42. Estimated percentages by states of the reduction in yield of 
peaches because of leaf curl in 1919. 


. ee e s 
° ee . , 


States : Per cent :; State : Per cent State : Per cent 
Massa : 1 ss Ss C% : 2 + Mo. : t 
Conne : rg 7: Gas : 7 t: Nebr. $ t 
R» I. : 1 2: Ala. $ t :: Kanse : t 
N. Ye : hy 3: Miss. : t :: Colo. : *6 
N. J. : 6 :: La. :. 0 :¢ Idaho : A: 

Pas : 2 :: Texas - t 2: Washes ; p| 

Dela. : :: Okla. : t 2: Oree : +. 

Md. : 10 2: Ark. : t es Calif’. : *- 

Vas : 3 :: Ohio t 3 $3 

W. Va. : 5 2:3 Ind. : 1 :: *= = Qovurrence, no data 
Ky. : 1 saymaebags ., : t es as to loss. 

Tenn, : j :: Miche : 2 :¢ *O0 = Occurrence, no loss, 
N. C, : 3 en. Tag : t+ rt 

= ‘ 3° : 23 


Nearly complete defoliation was reported from some unsprayed home or- 
chards in Delaware and Georgia, md in Massachusetts a case of fruit drop re- 
Sulting from curl was observed. In Pennsylvania, where the wast outbreak in 
recent years occurred, an average of 10-25% defoliation was estimated for the 
State. In Juniata and Erie Counties, Pennsylvania, as high as 90% infection 
took place. ; 

Varietal differences were not mentioned by collaborators in 1919 except 
in Tompkins County, New York, it was noted that even those varieties that were 
Supposed to be fairly resistant to leaf curl were rather badly attacked. 

The failure of the early spring spray to control leaf curl in a number 
of states last year is an argument in favor of fall spraying. In the fall the 
weather and condition of the soil are apt to be mech more favorable for spray- 
ing than in a cold, wet spring, such as was experiered in 1919. 


Scab caused by Cladosporium carpophilum Thim. 


Scab was reported from practically all peach states east of the 100th 
meridian, It was common and wide-spread in most of these states and seened to 
be of most importance in those in the Samth and East. In general it occurred 
in about the same amounts as usual,although along the Atlantic €oast from 
Maryland to Massachusetts .it was probably above the average. In New Jersey 
it was mentioned as doing more damage to the leaves than usual, while in Mis« 
Sissippi it was said to be very amndant wth on the 1918, and the current 
years, twigs. 


 . 
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The losses were brought about chiefly by lowering the market value of the 
fruit. Collaboratorst estimates of injury are given in Table Abe ‘a hie ; q 


: Table 43, Injury’and losses from peach scab according to collaborators 
Ain 919% 


;Percentage: Percentage :: : Percentage ; Percentage 
State. saffected ; 108s (+: State .vaffected +s dos 
ees ae strut : He, 23 ofan. ne ss 
Arkansas 8 hee & :; Mississippi: 20 : - 
Delaware. : 5-15: - 2: Missouri : Moderate ; t 
Florida $1: 25=80)). 5 -~ st Pennsylvania : ~ : 2-5 
Georg ia Pare U5u 3 i: Scuth Carolina: . 20 : i! 
Illinois : 5 0 3¢ Texas ; = : 1 
Indiana : $3: O . ¢:: West Virginia ; 10 : 2 
Towa : ts @) : ir, ie : : 


y e 
u ’ 


or 
t 
1 


Considerable amounts of scabby peaches found their way into the markets 
“as is shown by the following table, 


Table 446 Percentages of peach scab as shown by inspection of cars at , 
destination by inspectors of the Bureau of Markets, i 


; Now of ¢: Average ; Range of 
Origin of : cars : pereent-: percentage of : Remarks as to seriousness of 
shipment : with : age of ; scab : scab, etce 
PuSwalb Wis Siwelly may - ; 
: : : : 
Arkarsas : A% : 14 yale cars ae? . 
: : : 2 cars BE% : Very bad scab. 
Flor ida : iar tae a : 25 = 30% ; Seab and sears. | 
Georgia POSS sine 1 : 37 cars 1-30% : | i 
: : 2 — ah ; Almost-all stock affected. i 
Illinois : Bitials 54 ies LO0% 7 Giient scabs | 
Maryland Le Nl aie Aw a 23% ; Ucher blemishes inc luded. | 
Missouri Qi ae 23 +: 7 cars 218% : 
: 3 2 cars 50-100%: Includes ait marks, mildew, of 
Ohio ! ia 22 Vials 20-25% : Slight scab. 
_ Oklahoma : NS : AO peat ens 2-17% : Includes some insect injury. 
Pennsylvania ; CANT id Biman 5% . 3 Scab found in an occasional 
: : nine : basket. 
Texas Nees hele tats, Whweu: (40 cars | 2- 30% : Includes other blemishes. 
: : : 2 cars 64-100%: Mostly speckse 
Virginia Diy cite Rat Os L5618% : 
West Virginia: Sirsike 18 os 2 ears 2~Of : Scab and other blemishes. 
; ; : 1 car 50% : Bad scab» 


ems eee meee emote eee ee 


Total....-.166 Total number of cars inspected w+... 1644. 


Bere. 
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Elberta was said to be less effected than Carman in Connecticut, and 
in Adams County, Pennsylvania, both tne Fulicn and Greensboro varieties were 
badly attacked. 

Spraying with self-boiled lime sulphur was satisfactory in Virginia, 
Georgia, and Arkansas, according to eollapcratars, Sulphur cust also gave 
splendid results in a number cf eastern states where it was tried, The tests 
with this material indicate that it will prove to be a very good fungicide for 
scab control. 


Yellows, little peach, rosette, etc. (causes unknown). 


Yellows was reported in 1919 from. Massachusetts, Connecticut, New Jersey, 
New York, Delaware, Pennsylvania, and Ohic. A case supposed to be this disease 
was also reported from Louisiana, but inasmuch as Louisiana is somewhat outside 
the area where yellows is common, it is possible that the disease was not the 
true yellows, but rosette or some allied trcuble. In New York the disease oc- 
curred, especially cn Long Island tut slight aincunts were found loealiy in the 
western part of the state. In most of the states it was said to be present in 
about the usual amount, but in Massachusetts it seemed to be more prevalent 
than during the last few years. 

Few estimates of losses are made, but Delaware estimated 1/2-1% and 
Pennsylvania 4-5% of the trees affected. The one case reported from Louis- 
jana was a small orchard of 12 trees in Rapides Parish that was a complete fail- 
ure. 

No attempts have yet been made in Pennsylvania to eliminate yellows by 
an inspection service according to collabcrawr C. R. Ortone 

Little veach was specifically mentioned as ccceurring in Deleware, New 
Jersey, and Kansas. The trouble in Kansas may not be the. same as that in the 
Cther states. 

Rosette was reperted from Georgia by J. A. McClintock as follows; 

"Pound scattered thr oaghnut commercial oichards of bo*h young 

and old trees. Is gradually inereasing in commercial orchards as 

Well as in neglected ones. No varietal resistance observed.” 

The disease was aiso observed in Oconee and Anderson Counties, South . 
Carolina. 

So called “Phony peach" was reported by D. C. Neal from Georgia (Phyto- 
path. Vol. 10: 106- -i09, 1920). According to-:Neal the disease has been present 
for some years in the peach belt of middie Georgia, wkere it seems to be mere 
er Jess limited. It was also found on six year old seedlings at Fort Vallsy, 
Geor gia. 


Black spot caused by Bacterium pruni EF. F. S. 


More cr less of this disease occurred rather widely in the South and 


East. It was reported from New York, New Jersey, Delaware, Virginia, Georgia, 


Alabama, Mississippi, Texas, Oklehoma, Arkarsas, Ohio, Indiana, Illinois, and 
Missouri. It has never been reported from the Pacific Coast. 
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It seemed to be of most importance in Delaware, New Jersey, and the 
southern parts of Indiana, Illinois, and Missouri, and was moderately severe 
in Oklahoma and Texas. In Irdiana it was said to be very prevalent on the 
wood causing canke@s, and on the leaves; while in Illincis it was mentioned 
as unusually severe on the twigs, mt cnly moderate on the leaves. In both 
States the frit spot was not especially common, 

The damage, as estimated by some of the collaborators, is as follows: 
Delaware - 10-15% loss; Georgia ~ 25% leaves injured; Texas - 1% loss; Ar- ; 
kansas - 1/2% damage. In Roanoke County, Virginia, heavy defoliation and fruit 
dropping occurred in certain instances. As a rule the disease does little i 
damage in Virginia,however. 

That soil fertility is an in Selecta factor with this disease is shown 
by the following quotations: 


Georgia (McClintock): "Spraying seems to be of some value but the 
more vigorous trees in well cared for orchards appear to be less 
affected." 


Virginia: (Fromme): "Lack of fertility and mltivation favor dis ease. 
Prompt application of nitrate of soda was beneficial." 


Arkansas (Elliott): "Fertilizer gave good results." 


Coryneum blight caused by Coryneum beijerinckii Oudem. 


This blight, which is of especial impor tan ce on the Pasir Cast, 
was reported from Washington, Ideho (5% injury, 1/2% loss), Colorado Greets 
ern pa rt), and Virginia. The occurrence in Virginia seems to be the first 
on record fromthat state. According to F. D. Fromme itwas found June 1 
in two orchards in Roancke County, where the attack was severe, causing much 
defoliation with the result that many twigs were with fruit but no leaves. 
Twenty-five per cent loss of Carmans was estimated in these orchards, while 
the Blbertas were not so badly affected. The behavior of the disease under 
Virginia conditions should. be closely followed, as the climate is somewhat 
like that of California, where the disease is very serious. Occurrences 
should be watched for also in all the eastern states. — 


Crown gall caused by Bacterium tumefaciens Sm, & Towng. 


Crown gall is common on this, one of the more susceptible hosts. It is 
troublescme on peaches in many nurseries. In 1919 a report from Georgia in- 
dicated that much of the nursery stock in that and mighboring states was af- 
fected, ari that one Georgia marsery shoved 50% infection of peach trees. 
Although the disease cecurred widely, it was only reported from New Jersey 
(common), Delaware, Ohio, West Virginia, Florida, Louisiara, Texas, Oklahoma, 
Georgia, and Arkansas. 

Estimates of damage are as follows: 


Delaware - 1% injury. Texas - 1% loss 
Georgia = 10% Arkansas - 2% injury. 
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Black mold rot eaused by Rhizopus spp. 


This rot was very common in shipments of peaches from all parts of the 
country, but particularly fromthe West. While brown rot was the chief market 
and transit trouble with eastern veaches, black mold rot claimed the greatest 
toll from the fruit shipped fromthe western states. In many of these ship- 
memts these two diseases were so associated that it was very difficult for in- 
spectors to make any percentage estimtes.- They were made according to their 
best. judgment and are presented. in the following table: 


: “fable 45. Lésses fromblack mold rot as shown by inspection of cars 
at ‘destination by inspectors of the Bureau of Markets, 1919. 


: Now of ; Average ; Rarge of : 


Origin of. : ears :; percent-: percertage of: Remarks as to seriousness of 
shipment ~Wethe = ; age or + decay ‘ decay. 
: decay ; decay : : 
Arizona : : wae 12; 7-18% : Associated with brown rt. 
California : ll 20 ; 3 cars 30-55%: Brown rot also present. 
: : : 5 cars 2-15% : Slight decay, 
Colorado : 50 : 8 ; 1-37% : Mostly slight decay. 
Flor ida : es 17 ss 2-42% : Bad decay in one car, slight 
: ‘ : : in other, 
Georgia bgt ec Bae 18 : 3 cars 55-85%: Associated with brown rot. 
: : : 3 cars 20-37%: Heaviest decay in top layers. 
: ‘ : 22 cars 1-20%: Mostly slight decay. 
Idaho ; Sa ee ee ea : Mostly slight decay. 
Tilinois : es 6. 145 32% » Associated with blue mold. 
Maryland 2 32 + A-60% : Heavy decay in one load. 
Michigan 1 aie cS : Slight decay. 
Missouri E An a eee : Slight decay. 
New York : Z 2 : 2% : Slight decay. 
Oki ahoma : 5 6 : 1-15% : Mostly slight decay. 
Oregon ‘ 2 7. «+ 6-90% : Slight decay. 
Texas 5 es Andie : Mostly slight decay. 
Utah 63 aes 2 Gare 30-40%: Associated with brown rot, 
: 60 cars 1-25%: Mostly slight decay, 
Washington 29 12 : 5 cars 32-50%: Heaviest decay in tops of 
P : : loads. 
West Virginia ; 1 : 42 : 10-75% : Accompanied by brown rot. 
Unknown : RR sy ea ig ea @ 
Total «++... 212 Number of cars inspected ..... 1644 


Powdery mildew caused by Sphaerotheca pannosa (Pr. )-Lev. * 


Powdery mildew was reported from South Carolina: (local), Texas (trace, 
unimportant), and Washington. 
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OTHER DES BASES 


Rust,caused by Puccinia pruni-spinosae Pers., was reported from South 
Carolina (local); Florida (gereral, unimportant, ocearring late); Alabama 
(general); and Texas (prevalert, unimportant). 

Root knot,caused by Hetercdera radicicola (Greef.) Mull., was reported 
_ from South Carolina and Texas. In the latter state it was not at all important 
' but in South Carolina it was said to be common, affecting a large percentage, 
(perhaps 40%) of the peach trees all over the state. 

_ Die-back caused by Valsa leucostoma Fr., was reported from Ohio (less); 
Indiana’ (rare); South Carolina (local); Oklahoma (one report); and Arkansas 
(very little this year associated with frost injury). 

: Frosty mildew caused by Cercosporella persicae Sacc., was reported from 
South Carolina as common. . eee 

i Root rots caused by Armillaria mellea Vahl. and Clitocybe monadelpha 
were general and very severe in Arkansas, where Blliott estimted 1-2% of the 
trees injured. Many acres of trees were affected and according to Elliott the 
Clitocybe seemed to be more important than the Armillaria in causing the 
trouble. In southern Arkansas a great amownt of damage was observed by Mr. 

J« A. Hughes, Horticulturist with the American Refrigerator Transit Co. His 
report is as follows; ; 


"Not long ago I visited a twenty acre tract of eight year old 
peach trees in central Arkansas. The trees are in thrifty condition 
and heavily loaded with fruit, mt about thirty per cent of them are 
dead, while about thirty per cent show advanced stage of Armillaria. 
The soil is well drained and a friable clay loam, but the trees 
were planted on cut over land and the numerous large ak stumps 
have never been removed. ‘Tliroughcut the entire peach belt of the 
state wherever the trees have been planted on stumpy or undrained 
land, root rt plays havoc. The Garrer orchard near Cabin Creek 
of some forty acres has less than fifty per cent of stand and many 
ane sti Tl dying." 


Armillaria root rot was also reported from Brown County, Indiana. 
Leaf spot (non-parasitiec) reported from Ckanogan County, Washing ton. 
Split pit reported from Walla Walla, Washington. 
Water injury was reported from Arizona by J. G. Brown as follows: 


"A loss of about 5000 peach trees in the lower Salt River Valley | 
due to water-logged condition of the soil, has just been reported 
(July 15). This is a very important matter in connection with irriga- 
tione Its economic importance in a state where the orchard acreage is 
small is noteworthy." 


Spray injury, caused by lime am sxlphur with arsenate of lead, was 
reported fromseveral differmt points in Connecticut. For sone reason there 
seemed to be more of this than usual in that state. 

Frost injury - late frost at blossoming time in early May killed many 
blossoms in Connecticut, New York, Michigan, and other states» Frost injury 


+ diy 


156 
was also very. srious in Washirgton. Clinton in Connecticut reported as follows: 


"Killed blossoms’ of some varietiés more than: others, Profusion 
of bloom, however, gave a fair set in most places. Champion buds 
winter-killed and failed to blossom, with resulting light crop." 


Winter injury - The bad effects of the’ severe winter of 1917-18 were 
still evident in 1919. .Trees in many orchards in the more northern peach 
states continued to die and many others remained in a dying or siekly condition. 
According to Clinton, probably one-half of the trees ‘in: Connecticut are now 
dead or worthless am little replanting is being done. i % ; 

_ Not meh winter injury tok place in the east during the. winter of 1918- 

19, tut Idaho and Washirgton reported considerable damage. In Idaho 20% injury 
and 5% loss was estimated, 

Cat face (non-parasitic) was presen} in shipments of peaches from Mary- 
land, West Virginia, Texas, Oklahoma, and Arkansas according to market inspec-—' 
tors whose estimtes are as follows: 


. 


by , * . 
24 =) iis F ; \ ase 


Arkansas ~'*3. gars with some ‘cat face in each. 

Maryland — ~:']l car with 8%. , SET. Stiegl 

Ok1 ah oma - 1 car with 30% cat face-and other blemishes. 
Texas - 4 cars'with small-pereentage of cat face. ' 


ty 


“@ars with trace to a% cat face. at 


is) 


West Virginia - 


Ops oe 


PLUM and PRUNE 


O54 Brown rot caused: by Sclerotinia cinerea (Bon.} Schrot. 
iy : \ $" v 


Brown rot on plum was reported from practically all states east of the’. 
100th meridian and from Washirgton ana Oregon. Its range was about the same - 
as the disease on peaches except that it occurred farther north on account of 
the more northerly range of the host. 

The most common form of injury was fruit rot but complaints of twig 
tlight were received from Illinois, Kentucky, Iowa, Minnesota, and Washington. 
Blossom blight was germral ‘in New York, and leaf injury was mentioned as occur- 
ring in Minnes ota. ; pews 

In gereral the percentages ‘of loss ware highest in the states where brown 
rot of peach was the worst. Unlike the peach disease, however, it was serious © 
tn Michigan and Illinois. Table 46 summarrizes the data on losses as furnish- 
ed by collaborators. : 

Apothecia were noted as ‘very abundant at University Fam, St. Paul, 
Minnesota, early in the spring, and D.. F. Fisher reported that, "Apothecia 
and rainy weather were very prevalent’ (in lower.Williamette and Columbia 
ap of Oregon and Washington), hence cmditions were favorable for in- 
ection.” hE . . ES. 


7? 
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Table 46. Injury from plum brown yot in 1919. (Collaborators! esti- 


ma tes. ) 

: Percent-—: ae Fe reen tht) : 
State : age crop: State st “State. s age crop: State 

:;_ injured : loss es sal ngunedins loss 
Arkansas : 10 =: $5000 : New York : ~ : Heavy 
Delaware : - : 10615% +: Pennsylvania : - - ...\: 20-26% 
Georgia : 5-100 : 25% :: South Carolina: - 60°. : 15% 
Tllinois t LOnpae - :: Texas ie ee : 1% 
Michigan : - ; Heavy :; Vermont e en ae ; 5-10% 
Missouri : HRl10 3° = ‘ j a rn . ; 
~.." 'Phé disease was noted in various states on different varieties as fol- 
Lows :- ae aa ae ‘ae 


Agen (Petite Prune) - More severely perectad than Italian Prune 
in the Williamette and Columbia River Valleys. 

Arch Duke (reported as Late Duke) - Die- back’ of twigs 4 inmes at 
Lexington, Kentwoky. ° . 

Pond (Oswego) - Rotted badly in nontkeelout.. 

Sugar ~— More severely ‘affected than Italian Prune in the William- 
ette aré Columbia River Valleys. 

Yel low Egg - Loss of 100% in at least one case in Michigan. 

Wild Plums - Reported affected in aye Sa 


Spraying gave only fair control where Gea in Michigan and South 
Carolina; and, according to D. F. Fishers, was not very effective on prunes 
in Washington and Oregon. Copper sprays are mentioned as giving good results 
in Ohio. Plums do not seem to be very gererally sprayed, according to col- 
laborators. Control of the czrculio is very important in the prevention of 
rot « Pie 


Pockets caused by Exoascus pmni Fekl. 


This disease was reported in 1919 from Ohio, Indiana (twig injury in > 
one orchard), Minnesota, Iowa (rather common), Missouri (occasional), Arkan- 
sas (on wild plums), North- Dakota,’ Nebraska, Gailorstio. (general, moderate loss), 
and California. A local occurrence was also noted in South Carolina. 

In California the disease was very destructive in the Sebastopol region 
last year, where the crop in some orchards was a total loss. Prior to 1919 
the disease had been comparatively rare in that region. In Minnesota plum 
pockets were mre prevalent” than usual, probably injuring about 2% of the 
fruits The Section of Plant Pathology of the Experiment Station in that state” 
reported," "Disease very inconsistent in appearance from year to year. It has 
not appeared this year in places where it was abundant in 1918. The Surprise, 
grown quite extensively here, is susceptible. Both lime sulphur and Bordeaux 
inconclusive.* 
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Black knet causéd by Plowrightia morbasa. (Schw.} Sacc. 


Reports of the occurrence of black knct on plum were received from Con- 
necticut, New York, New Jersey (common), Pennsylvania (prevalent), Delaware 
(oommon), West Virginia, Ohio, Kentucky, Indiana, Wisconsin, Minnesota, North 
Dakota, and. Arkansas (on wild plum). It seemed to be mintaining itself in 
about the average amounts, although in Ohio it caused more trouble than usual. 
In that state it was said to be especially prevalent in the southern part on 
damson varieties. 


‘Leaf blight caused by Coccomyces prunophorae Higgins. 


This leaf disease was reported from New York, Ohid, Michigan, Minne- 
sota (less than 1% loss), Nebraska, and South Carolina (2% loss). 


Black spot caused by Bacterium prmuni E. F. S. 


Black spot on’ the plum was reported from Indiana (general), Illinois, 
Missouri, Arkansas (common), Kansés, Oklcioma (quite common), and Texas 
(prevale mt). In Illinois it caus ed considerable loss of foliage and procuced 
many twig cankers whieh seriously weakened the trees. 


Other diseases. 


Crown gal 1 caused by Bacterium tumefaciens ‘Sm. and Towns. was repor ted 
only from Florida and Washington in 1919. ; 
Scab caused by Cladosporium carpophilum Thum, seemed to be rather 


__—_— 


common in southern Missouri. It was also collected in Minnesota on Prunus 
americana. 

Wilt, thought to be caused by lasiodiplodia triflorae Higgins, was re- 
ported ty Gollaborator Berry as general in Georgia, causing an estimted loss 
of 15% for the state. | 

Powdery mildew caused by Podosphsera oxyacanthae (Fries.) De Bary 
was collected in New Mexico in June. 

Die-back caused by Valsa leucostoma was reported from Chio (less), 
and Colorade (general, slight loss). . 

Rust caused by Puccinia pruni-spinosae Pers. was collected in Logan 
and Payne Counties, Oklehoma. 

Heart rot caused by Fomes fraxinophilus was reported by D. F. Fisher 
from Salem, Oregon as follows: “I have found several orchards (prunes) se- 
verely affected, the Petite variety more often than the Italian. [In some 
cases every tree is affected and they break under slight strain. 

Silver ieaf. Leaves showing typicai symptoms of. this disease were 
Sent to the Michigan Agrialtural Experinent Station from Allegan County, 
Michigan, | fy ines: 

Leaf curl, cause uncertain but probably Taphrina, was sent to the Wis- 
consin Agricultural Experiment Station from Waupaca County, Wisconsin, Mey 
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Yellows (cause unknown). Small yellow leaves borne en spindling shoots 
were observed on Japanese plums in Delaware County, Pennsylvania, September 22. 
Chlorosis (non-parasitic). Reported from New Mexico. 

Gummosis (eause unde termined) be bch aun ace res tg! New Mexico. The 
four trees that were affected died. 

Drought spot (insufficient moisture) was reported from Idaho (very sé- 
rious, causing dropping of fruit béfore mature), and Washirg ton. 
i Frost injury. Reported from Washington. 

Winter injury. Reported from Washington. 

Drop (cause unknown) caused about 10% loss of prunes in Erie County, 
Pennsylvania, t 

Fire blight caused by Bacillus amylovorus(Burr.) Trevisan was reported 
by Coons as destroying 25% of the trees in one orchard in Michigan. 


CHERRY 


Leaf spot caused by Coccomyces hiemalis Higgins. 


Taking the country as a whole, leaf spot was probably much more severe 
than usual. At least it was more abundant than in 1918. It was reported from 
Pennsylvania (more), New Jersey (abundant), Delaware (general), Maryland 
(unusually bad), Virginia (especially severe), West Virginia, South Carolina 
(common), Georgia (general), Ohio, Tennessee (general), Indiana (very general), 
Illinois (unsually abundant), Michigan (bad in unsprayed orchards), Wisconsin, 
Minnesota (on wild plum),Iowa (common), Missouri (general), Arkansas (general 
and severe), Kansas (local), Idaho (rare), Washington, and California (quite 
prevalent in Sonoma County). 

M. B. Waite, Office of Fruit Disease Investigations, has furnished the 
following on the ocmmrrence in Marylend and Virginia: 

"This was unusually bad in both Maryiand and Virginia this year 
on both sweet and sour cherry trees, but Sweet cherries were not gen- 
erally so badly attacked as sour varieties. Sour cherries were 
usually unsprayed, and in many cases, the fruit was reduced in size 
and rendered almost worthless in quality for marketing. The damage 
probably exceeded 60% on unsprayed sour cherries in Montgomery County, 
Maryland, and similar observations were made in Fairfax Oounty, Vir- 
ginia. Some little spraying was done on sour cherries, and it appear- 
ed to be fairly effective against this disease." 

Collaborators' estimates of state losses were as follows: Pennsylvania 
75% foliage, 3-4% fruit; Delaware - 10% leaves injured; South Carolina - 2% 
loss; Georgia ~ 2-3% loss; Indiana - 90% injury; Wisconsin - trace loss; 
Iowa - 2% injury; ‘100% locally; Arkansas ~ 10% injury. In many Michigan 
orchards the leaves dropped and the cherries developed only to about the size 
of peas. 

Twenty-seven varieties growing at Urbana, Illinois, showed no great 
differences in relative susceptibility, according to H. W. Anderson. : 

spraying seems to be quite successful elise this disease. Bordeaux 
was reported satisfactory in Indiana (2-4-50), and Arkansas. 
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Brown rot caused by Sctletdtinia cinerea (Bon) Schrot. 


pai The rarge of brown rot on cherry was abut the same as on peach and 
plum. It was reported from most of the cherry producing states in the eastern 
half of the country and on the Pacific Coast. It was by far the most severe in 
states along the Atlantic Coast from Georgia northward. Thus, Delaware re- 
ported 20% loss; Pennyslvania 10%; New Jersey, very destructive; Virginia, 
very severe locally; South Carolina, common, 25% injury; and Georgia general, 
heavy loss. In the states farther west not so much brow rot occurred al- 
though it was common and locally destructive in the Mississippi Valley region. 
West of the 100th meridian the disease did no damage except on the Pacific 
Coast. . In.western Washington it was omommon, causing moderate losses. From 
the lower Williamette and Columbia Valleys of Oregon and Washington, D. F. 
Fisher reported that the yield of cherries was often reduced 50% because of 
the blossom blight form of the disease. He further stated that the loss seem- 
ed to be greatest when cherries were in proximity to prune orchards, and that 
apothecia were found abundantly during the rainy weather of early spring. 

The following cherries were reported very susceptible: Oxheart in 
Indiana, White Oxheart in Pennsylvania, ari Queen Anne in Virginia. 

The disease was also reported on wild cherries in Washington and South 
Carolina. 


Black knot caused by Plowrightia morbossa (Schw.) Sacc. 


Black knot on ciltivated cherry was reported from Delaware, Pennsyl- 
vania, West Virginia, South Carolina, and Ohio. 

It was reported on wild cherry from South Carolina, Minnesota (on 
Prunus pennsylvanica, P. serotina, and P. virginianae), am Arkarsas, This 
disease probably shows marked differences in the degree to which it affects 
various varieties of Prunus. An accamlation of more careful notes on 
varietal susceptibility to black knot should show some interesting and per- 
haps valuable things. It is hoped that collaborators and others will pay 
more attention to this phase of the subject during the coming seasons. 


Powdery mildew caused by Podosphaera oxyacanthae (Fries) De Bary. 


Reported from Pennsylvania (trace, Brie County, August 16); South Caro- 
lina (common); Ohio (more); Indiana (local, no loss); Illinois (common); Iowa 
(very common); Missouri (éomnon) ; Nebraska, Kansas, and Washington. It was 
mentioned in a number of states that it was especially common on young shoots, 
such as suckers and nursery stock. 


Other diseases. 


’ Witches broom caused by Exoascus cerasi (Fckl.) Sadeb. - reported 
from western Washington. 


Root rot caused by Clytocybe sp. and Armillaria sp. - trace reported 
from Arkansas. 


161 by 


Bacterial gummosis caused by Bacterium cerasi Griffin was reported from 
Washington, and what was thought. to be be the : same was OSE ee. in Missouri and 
Oklahoma. ‘ hr 

Gummosis GeGnedaeeertic) was ‘reported by Heald from Washoe ter] and 
a gummosis of some kind Was rather general. in Erie County, Pennsylvania, last 
yeare 
i Oy Diver pes bhe “aehule to be caused by Beeroun purpureum, . was reported by 
‘the Section of Plant Pathology as killing one tree on the University Farmat 
St- Paul; Minnesota. 

Die-back caus ed by Valsa leucos toma Fr. var cineta Rolfs. - _ Reported 
soi Ohio. 

Sap rot caus ed by Schizophylum commune - Reported from Ohio. 

Shot “hole caus ed’ by Cercospora circumscissa — Reported from. Ohio.': 

Frost inj injury was mich greater er than u usual in Washington. . 

Winter injury - Repcr ted from Onio (much loss), and Washington. 

Niter injury caused by excess. of nitrates in soil, was reported from. 
Colorado as ; abundant, causing 10% loss... 


APRICOT 


Brown wot caused by Sclerotinia cinerea ‘(Bon.) Schrot. was reported 
from Oklahoma and western. Washington. 

Seab cau sed by Cladosporium carpophilum Thiim. was abound in Oklahoma 
(three occurrences noted), 1 Texas (unimpcr tant), and New Mexico (sate in- 
jury). 

Corvneum blight ‘caus ed by Coryneum beijerinckii Qudem.. was repo need from 
Idaho and both. the eastern and western parts cf Washington. Of course, it 
also occurred in the Sithe r Pacific Coast states, but nce reports are at hand. 

Leaf spots, causes not clear, were observed in Missouri and Texas. 

.- A Gfrulits ispet vor BHeCrb Tan cause was reported by Heald and Dana from. 
Wash ington. 

Water injury was reported by J. G. Brown of Arizona as follows: "A loss 
of about 5! 5000 trees in the lower Salt River Valley due to water-logged con- 
dition of the soil, has’ just been repor ted. This is a very imoortant matter 
in connection with irrigation. Its economic importance in.a state where the 
orchard acreageis small, is notewortay. e 


ALMOND 


eS ee ee 


Scab caused by Cladesporium carpophilum Thum. was abundant on the twigs 
in parts of Mississippi, April MEseG. ork 

Kernel mold caused by Peréciilium sp. was reported from Klickitat 
County, “Wash in gton. 
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DISEASES OF SMALL FRUITS 


Black rot caused by Guignardia bidwellii (Ellis) V. &R. 


This, the most serious disease of the grape, ocmrred widely over the 
entire eastern portion of the United States. It was most serious in the sath- 
ern two-thirds of the country, where warm weather prevailed and where spraying 
is not gererally practiced, and also along the Atlantic Coast where the disease 
was favored further by abundant moisture. It was mentioned as being camsider- 
ably worse than usual in the majority of the Coast states. In the comercial 
areas of New York, Michigan, and northern Ohio, however, where systematic spray- 
ing with Bordeaux is practiced, the disease was satisfactorily held in check 
and an excellent crop of grapes was produced. The extensive vinyards of Cali- 
fornia do not seem to mffer from black rot. 

The extent of the losses is indicated by the following estimates of 
collaborators; 


Connecticut = 10% injury, Pennsylvania - 10% loss, Delaware — 25% in- 
jury, West Virginia ~- 10% loss, South Carolina - 25% loss, Georgia - 10% loss, 
Florida - 5-50% foliage affected, Alabama - 10% loss, Louisiana - 5-20%, Texas - 
5% loss, Arkansas - 5% injury, Kentucky - 5% injury, Illinois - 1/2% loss, 

Iowa - trace loss, Missouri - 2-50% loss in individual cases. Losses of 75-100% 
were reported by two growers in Connecticut, and 20, 15, and 25% reduction in 
yield was observed in three localities in Louisiana. One-half the crop was 

lost in a one-half acre vineyard in Cape Girardeau County, Missouri; and 40-50% 
reduction in yieldwas recorded for York, Huntingdon, and Wyoming Counties, 
Pennsylvania. In Michigan it was present in some neglected vineyards, causing 
losses of not over 10%, but the commercial orchards were largely free. 

The following dates of first appearance were given by collaborators: 


May 7 evvesenee »Florida June 21 csvecees - Delaware 

May 40.....«....Georgia June 27 weeees .+-Indiana 

NES Olas sapapscnaty ays South Carolina June 2/7 «.«+..+.+«--eMissouri 
STATI | ie 6. aie sae) Aen «Arkansas July 17 -.+-+.++++.Pennsylvania 
ERG vei asin estate re Alabama August 20.......-Connecticut 


Muscadine grapes were said not to be affected in Georgia, and Concords 
Were mertioned as rotting badly in a number of states. 

In general, spraying with Bordeaux was said to give satisfactory re- 
sults when the fungicide was properly applied. In Delaware, hovever, many 
Browers claimed to be unable to control black rot with the ordinary grape 
spraying beams with 4-5 nozzles per row. The Station, therefore, recommended 
that the spray be directed by hand to the clusters, using two leads of hose 
With a group of 2-4 nozzles on each, 


/ 
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Downy mildew caused by Plasmopara viticola (B. & C.) Berl. and #e T oni. 


Downy mildew was more prevalent than in 1919 when it occurred in sub- 
normal amounts. It was reported from Vermont (scarce), Connecticut (more 
than average), New Jersey (common, not serious), Pennsylvania (more than 
1918), South Carolina (common), Louisiana (slight), Texas (trace), Ohio, 
Kentucky (1% loss at Experiment Station), Illinois (very abundant, 1-2% in- 
jury, 1% loss), Minnesota, and Iowa (common). 


Powdery mildew esused by Uncinula necator (Schw.) Burr. 


Rewbr ted from Connecticut (probably average amount), South Carolina 
(local), Iowa (trace), Miss oar i (uncommon); Arkansas Cesimon: trace injury). 


Anthracnose caused by Gloeosporium ampelophagum Sace. 


Reported from Delaware, Ohio, Wést Virginia, Mississippi, and Arkansas. 
According to Manns and LeCato, June 30, the disease caused 50% loss of a heavy 
set of Concord grapes near pavers pees nS Moore's Early was only about 
25% affected. 


‘Other diseases. 


Crovn gall caused by Bacterium tumefaciens Sm. & Towns. was reported 
from Delaware (common, 1% injury), Ohio, and New Mexico, It occurs commonly 
in the vineyards of the Pacific Coast, especially in Oregon and Washington, and 
apparently varies but little from season to season. 

Dead arm caused by Cryptosporella viticola (Reddick) Shear was reported 
from New Jersey (rare), Pennsylvania (probably less than 1918), Virginia, 

Ohio (few soattered aeeanh and HEN Steet (vineyards sometimes decimated but 
new growth all right). a 

Ripe rot,caus ed by Glomerella cingulata (Stoneman) Sp. & von S., was 
reported from Delaware as very common and severe, apparently causing large 
losses, but which, on account of complications w ith black rot and anthracnose, 
were very aes venue to estimate. 

White rot caused by Coniothyrium diplodiella (Speg.) Sacc. was report- 
ed to be very severe in the southern ra Lert OL al anos, where d- 2% injury oc 
curred, according to H. W. Anderson. 

Root rot caused by Ozonium cmnivorum Shear was prevalent on heavy lands 
in Texas < according to J. J. Taubvenhaus. 

A leaf spot thought to be caused by Cercospora viticola was collected 
in two localities in Ohio. 

Lightning killed 3 rows of grapes, each 400 yards long, two miles from 
Dover in Kent County, Delaware, according to J. M. LeCato, June 28. 


164 


STRAWBERRY 


Leaf spot caused by Mycosphaerella fragariae (Schw.) Lindau. 


In 1919 leaf spot occurred practically everywhere the strawberry was 
‘grown. It was reported from the majority of states and for the most wrt was 
generally distributed and present in about the average amamnts. In Florida 
and Georgia, however, it was thought to be somewhat less abundant than usual. 

In general the percentage of plants injured was rather high, but the 
_ actual loss slight. Six states gave estimtes of percentage of crop injury 
as follows: Vermont 10-15%, Delaware 5%, Georgia 5-75%, Minnesota less than 
1%, Arkansas 25%, ard Colorado 10%. The dates when the disease was first 
called to the attention of collaborators were: 


April 18 oe#peoeweees Miss iss ippi June ROG Le SUR TE RR) 8 2: Okdahoma 


MAy~iveisse-edys APkangas ume wid ocd » tat »+« Wisconsin 
May HO ced se Geor gia June l....-eee6 Vermont 

May 241......+»+ Minnesota June 17.«.-+.+++ Ohio 

May 27s-+eee+e+s Indiana June 20....+¢+++ Pennsylvania 


May 29...--¢+e+ee- Washirgton August 5:.:+.... Colorado 


There seem. to be rather marked differences in varietal susceptibility 
to this disease; In Minnesota, where varietal differences were noted, the 
disease was said to be severe on the mltivated varieties Superb and Dunlap, 
and on wild plants. In Illinois tl Belt (William Belt) was very susceptible 
according to H+ W.Anderson, and in Texas L. R. Hesler found it to be more 

abundant on Kjiondike than on Lady Corneille. 


Gray mold rot caused by Botrytis sp. 


Gray mold rot was reported in the field only from Connecticut (prob- 
ably less than usual), Michigan, Wisconsin (trace, where planting was too 
thick), Minnesota (local), and Louisiam. 

Inspectors of the Bureau of Markets examined 81 cars of strawberries 
from various states and found more or less gray mold rot in 37 of them as 
follows; 


Table 47. Percentages of gray mold rot in shipments of strawberries as 
found by market inspectors, 1919. 


No. cars : Average per:; :No. cars :Average per- 
Origin of ; with : centage of :: Origin of iwith :centage of 
' shipment decay :Secay : i shipment isecey oer 
Alabama : 1 : z :Miss ori : 4 10 
Arkansas : 8 : 25 gene Carolina ; 2 as) 
Delaware - 1 mt t :;Ohio i, -- 
Ken tu cky : 6 : By. :: Tennessee igi ‘4 14 
Louisiana  ; 3 : 20 ;:Wisconsin : a 3 
Michigan : 2 : le ::Unknown Be 45 


—— ee SS ee ae 


Rhizopus rot caused by Rhizopus nigricans. 


This disease was reported by collaborators as being present in the field 
in Pennsylvania, Mississippi, Louisiana, Téxas, Iowa, Nebraska, and Kansas. 
Re B. Wilcox reported finding it in Ohio mt apparently it was only on berries 
previously injured mechanically. In Iowa the disease was said to be common and 
severe, ard in Kansas it seemed to be the cause of considerabbe loss as is in- 
dicated by the following report of L. E. Melchersys 


“The past season the Rhizopus disease was causing serious in- 
jury on immature strawberries. The fruit was attacked and decayed 
when unripe and before itwas ready for picking. It was noticed 
that wherever the berries touched the ground the disease was se- 
rious. Mulching with straw undubtedly will Be alate some of this. - 
Especially on Senator Dunlap and bbe ase hay 


The rot was common in the’ markets as usual. The following table gives 
one an idea of the losses it my cause to berries ‘in OEE 1, 


Table 48. Percentages of Re Dae rot in beuoad BOOS as found by 
market inspectors, 1919. 


: No. of : Percentages of 
Origin of shipment : cars with : Rhizopus rot : Place where inspected. 
rot : ; ; 
Alabama : 2 : 5-50 in each car : Cincinnati. 
Arkansas 6 115,10,17,15,15,15 : Des Moines, Detroit, and 
. : : St. Louis. 
Delaware ° a SOE 5). : Cleveland. 
Ken tu cky : 3 ; 60-50, 20,20 » Chicago and Detroit. 
Louisiana : 3 : 10, 40, slight ; Kansas City, Detroit. 
Maryland ; : A ma : Pittsburgh. 
Michigan : al : 30-40 : Chicago, 
Missouri : 2 ¢ 20-25, 15 ; Chicago and Indianapolis. 
North Carolina t a ; : Philadelphia. 
Ohio 3 2 7 HO ML> j : Detroit and Cleveland. 
Tennessee : 3 : 40,50, some : Chicago and Cincinnati. 
Wisconsin q 55 ; Milwaukee. 


Total cars with Rhizopus wts..++..-+. 26 
Total cars strawberries inspected «+». o1 


Other diseases, 


Powdery mildew caused AM Sphaerotheca humuli (De C.) Burr. was reported 
from New Jersey, Nebraska, and Texas. : 

Nematode - Tylenchus dipseci (Kihn) Bastian was found at Corvallis, 
Oregon. (See Byars, L. P., Phytcpath. 10: 91-95; 1920). 
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Leaf. blight caused by Phoma obscurans BE. & E. was reported by H. W. 
Anderson as as abundant in Illinois, ocmrring th roughout the year. He states 
_,that the disease has been confused with the ordimry leaf spot (Mycosphaerella 

fragariae). The Dunlap variety was quite susceptibie in Illinois. 

Leaf blotch caused by Ascothyta fragariae was reported from Connecticut 
where it was about as usual. Aecordi ng to G. P. Clinton this probably did more 
damage than the Mycosphaerella leaf spot especially on the variety Glen Mary, 
which, according to him, is very susceptible. 

Crown rot; probably due:to. Rhizoctonia, occurred in Idaho, and undeter- 
mined root rots were reported from Alabama (apparently of some importance in 
some localities), and Wisconsin-(local, trace of injury). 

. Fruit rot, thought to be caused by Rhizoctonia on berries resting on 
soil occurred in in parts of Washington. Some injury to the vines was also re- 
ported. 

; A Slime mold did some damage to crop in Nebraska during wet weather. 
Drought injury ~ Connecticut. 
Winter injury - Connecticut, New Jersey. 
Frost injury - Washington (crop reduced nearly one-half). 


RASPBERRY ' 


Anthracnose caused by Plectodiscella veneta Burkholder. 


Anthracnose undoubtedly occurred much more:widely than is indicated by 
the reports that were received. These were from the followirg states: New 
Jersey, Pennsylvania, West Virginia, Ohio, Indiana, Tllinois, Wisconsin, Minne- 
sota, Missouri, Arkansas, Oklahoma, and Washington. In most of. these states, 
particularly those in the central part of the caintry, the disease was general 
and the cause of some loss, Regarding the disease in Ohio, R« B. Wilcox, 
Office of Fruit Disease Investigations has given the following report: 


"Anthracnose was common in nearly all fields, especially on 
black raspberries of all varieties. Damage hard to estimate. 
During 1919 the crop was reduced considerably by dry weather 
during the picking season, am: the effect of the drought was 
much increased by the occurrence of numerous anthracnose spots 
on the canes. A more tangible effect was the killing and weak- 
ening of many tips and tuds on young growth late in the season, 
which will reduce the crop of 1920. Reduction of 1919 crop, 
probably at least 10%." : 


The injury in West Virginia was estimated as.10%, in Illinois 1-3%, 
Missouri 50%, and Arkansas 10%, while the actual loss of black raspberries 
.in Wisconsin was placed at 2-5%. 


, 
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Black raspberries were much more seyerely attacked than red varieties. 
The Sunbeam, Minresota, and King in Minresotas”the Turner in Wisconsin; and 
the Cumberland, Kansas Black, and Cardinal in Missouri, are reported suscepti- 
bles King and Miller are reported as among the least affected in Wisconsin, 

In Wisconsin one grower claimed go od Pioee le Wee a dormant spray of 
lime sulphur 1-20, ts es WF ve 


Spur blight cau sed by Mycosphaerella mbina (Pk.) Jacz. 


This disease was “repor ted : ‘fron Connecti cut, (probably, usual amount), 
Illinois (abundant on’all red varieties observed), Ohio (genéral), Wisconsin 
(trace on blacks, gener al and Hetngiow on reds), and Washington» (Pierce and | 
Thurston Counties). 

Rs Be. Wilcox of the Offi ce of Fruit Dis ease tavest isa thon reported 
for Ohio as follows: 


Spur blight occurred generally on both red and black var- 
ieties, most abundantly on the former, ‘though apparently not 
doing much damage there. Considerable damage to same fields 
of blacks, especially of the Kansas variety, though mostly in 
the way of killing buds and spurs, thus redwing the 1920 crop. 
Average damage very small." 


In Minnesota it was found on wild as well as cultivated raspberries. 
The following varieties are listed as susoeptible in that state: Turner, 
Sunbean, Minnesota, King.» In one case Cuthbert and Louden were not aeeananedn 
while King, in'the same row with them, was ‘affected. In Wisconsin R. E. 
Vaughan reported Marlboro a& least affected of the red varieties. 


Cane blight cau sed by Leptosphaeria: coniothyrium (Fok1.) Saco. 


Cane blight occurred on red and black raspberries in new Jersey, Dela- 
ware, West Virginia, Ohio, Indian, ‘Tllinois, Wisconsin, Arkansas, and Tdah o. 
As a whole it did not do much if’ any damage, although 10% injury in Delaware, 
5% in Fe a and 1% or less in West Vea was reported» — 


Yellows (cause unknown) « 


Yel lows ‘was reported from Connecticut (one ey Pennsylvania, Ohio, 
Indiana (rare), Wisconsin: (scattered on black, and general on red raspberries), 
Minnesota (couse ae tS) very general), and Colorado (slight). In Pennsylvania as 
high as 50% of the crop was injured more or léss in two counties. OCollabora- 
tor (©. R. Orton reported the disease to be present in most of the old red 
raspberry patches, but usually not recognized by the owners. 

In Ohio Re B. Wileox reported, "Common on all red varieties noted, and 
found occurring in a few:fields of blackeaps of the Cumberland variety. Injury 
to blacks negligible; to reds probably 10%." , 

Cuthbert was reported susceptible in Pennsylvania. 
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Leaf spot oaused by Septoria rubi Westd. 


This disease was of slight importance according to the reports from Con- 
neoticut, New Jersey, Ohio, Wisconsin, Minnesota, Missouri, and Oklahoma. 


Orange rusts caused by Gymnoconia interstitialis (Schlecht<:)} Lagerh, 
and Kunkelia nitens. 


This was reported to the survey as follows: . Connecticut (I stage, long 
cycle, about as usual), Indiana (very prevalent early in season), Illinois 
(occasionally observed), Wisconsin, Minnesota, Nebraska, Oklahoma (Parly Harvest 
least susceptible, McDonald mst), Iowa (common, one plantation plowed up be- 
cause of mst), and Washington. 


Other diseases. 


Crovn gall caused by Bacterium tumifaciens Sm. & Towns. was canmon on 
raspberries. It was reported from New Jersey, Delaware, Ohio, Illinois, and 
Wisconsin. . Injury of 10-12% was estimated in Delaware, 2-5% in Illinois, and 
in Wisconsin it was considered one of the important diseases. R. B. Wilcox 
reported from Ohio; 


“Very common, though severe in only a few plantations. Espec- 
ially destructive to reds. Damage impossible to estimate; ‘possibly 
5% on reds, 1% on blacks; these figures can only be guesses. Per 
cent of infection, of course, much higher than this." 


The variety Turner was. said to be mst and the St. Regis least resist- 
ant in Wisconsin. 

Rust reported as caused by Phragmidium imitans was collected in Washing-— 
ton. 

Powdery mildew caused by Sphaerotheca sp. was observed in Ohio and 
Minneés,ote. 

Fruit rot caused by Botrytis sp. was reported from Minnesota and Washington. 

Sun scald caused by intense sunlight was rather general in parts of 
Colorado, causing slight injury. 


BLACKBERRY, DEWBERRY, AND LOGANBERRY 


Orange msts caused by Gymnoconia interstitialis (Schlecht. ) Lagerh. 
and Kunkelia nitens. 


In 1919 one or the other of these rusts were reported from practically 
all states in the eastern half of the country (east of the 95th merician), 
and fron Washington, Most of these states indicated that rust was very common, 
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especially on wild bladkberries. Susceptible, cultivated varieties were also 
severely affected in some places. In mrts of Ohio, R« Bs Wileox reported as 
high as 10% infection in some fields, while it was absent in others. 

The dates when the first agede: of rust were. Kigpeioheigicta were given by 
collaborators as follows; t that : 


April - Arkansas May 2/7 - Pennsylvania 
‘May - South Carolina . .*.. ‘May 20. :~ Indiana 

May - Georgia = 2) «is rt} June 9 = Minnesota 
May 10 - Illinois June 12 - Qhio 


May 12 ~ Washington) : © . «June 15 ~ New gh 
May 19 = Missourd : a ha Pe, 


In the Dist¢riot.of Gedtath iad the disease apeedtea on the- first ‘young 
leaves of wild blackberries shortly after they emerged. from the buds: — 

Notes on the resistance of varieties to rust were furnished by two 
collaborators as follows; 


Georgia: "Few eultivated berries in Georgia. Perhaps more warld be 
grown if mst was not-so-serious. Am testing some oa 
Senpetntee with good resz Its." eh ‘ 

Illinois: "In a pastel at Urbana, wacienges and. Sy ae ‘were plant 
ed side by side. The LaGrange rusted so badly that they had > 
to be dug out, while the Snyders were entirely free from the 
disease. La Grange is not regarded as. ae as ee ae 
as Early Harvest." He W. Anderson. 


Leaf spot caused ty Septoria rabi Wes 


This spot was reported from New soneey! Pennsylvania, Ohio, id @oneie 
Minnesota, Iowa, Missouri, Mississippi, Texas, Washington, and California, 
In general it was unimportant, bit in California the combination of this dis- © 
ease and weather conditions has caused considerable damage to blackberries, 
aaa and weld chills Gur ing ys vclel oe seasons. mee oe 


Anthracnose caused by Plectodiseella veneta Burkholder.> . 


On blackberry this disease was reported from New Jersey {also on dew~ 
berry), Delaware, Ohio, Wisconsin, Illinois, Missouri, Kansas, and Washington. 
It was common in the first four of these states, but seemed to be of econ~ 
omic importance in Delaware, vhere it was severe in some sections» 


. Other diseases. 


Crown gall caused by Bacterium tumefaciens Sm. & Townes. was reported 
from Ohio (occasional), ‘Texas, Wisconsin, Minnesota, am Washington. It was 
reported important only:in-Wisconsin, where it was said to be the limiting 
factor in production in the largest blackberry section, 
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Powdery mildew caused by Sphaerotheca humuli (De C.) Burr. was report- 
ed by Re Be Wilcox, Offide of Fruit Disease Investigations from Cuyahoga, 
Loraine, and Lake Counties, Ohio as follows: "Very prevalent late in summer. 
Great differences in severity on different varieties, the Taylor, Ward, and 
Blowers beirg worst, in the order named, while Wilson and Snyder were rather 
resistant. Eldorado (most commoniy grown) moderately affected. Little 
damage." 

The disease was also reported from Minnesota. 

Double blossom caused by Fusarium rubi Winter - common in New Jersey, 
Delaware, Mississippi, and Louisiana. In “the two latter states itwas noticed 
in April, esrecially on wild plants. 

Cane blight caused by Leptosphaeria coniothyrium (Fekl.) Sace. - report- 
ed from Ohio and Wisconsin (one occurrence in Monroe County). 

Spur blight eaus ed. by Mycosphaerella rubina (Pk.) Jacze was collected 
in one place in Outagamie County, Wisconsin. 

Leaf blight, thought to be of bacterial nature, was reported from Pierce 
County, Washington. 


CURRANT 


Leaf spot caused by Mycosphaerella grossulariae (Fre) Lind. occurred 
in Pennsylvania, New Jersey, Chio, Minnesota, Iowa, and Missouri. It also 
doubtless occurred in many other states although these were the only ones 
from which it was reported. in years prior to 1919 reports were received 
from the additional states of Maine, Vermont,’ Massachusetts, New York, Delaware, 
‘Maryland, Indiana, Michigan, Wiscorsin, Iowa, South Dakota, Arkansas, and 
Wash ing roe 

Anthracnose caused by Pseudoveziza ribis Klebahn was reported only from 
Minnesota, where it was Sa aout” on Ribes aureum, R- wigare, and R- amer- 
| icanum. 

Blister mst caused by Cronartium ribicola Fisch» von Waldh. - Report- 
ed by collaborators in New Hampshire, Vermont, (wide spread), Connecticut 
(on several species of Ribes), New Jersey ees Species of Ribes), and Minnesota. 

Cane blight caus ed by Botryosphaeria ribis Grossenbacher and Duggar 
was common and destructive inparts of New Jersey and very destructive in 
Cuyahoga Couty, Ohio, on sane plantations. 

Angular leaf spot caus ed by. Cercospora angulata Winter - Reported as 
-common in Iowa, causing defoliation in cases. 

Cane pire caused by Nectria oh was reported from Minnesota, North 
Dakota, “and New Mexico. 

Die-back caused by Daan te spe reported from Washing ton and California. 

Rusts. Miscellaneous msts were collected on Ribes iri Minnesota and 
Connecticut. '. In the later state G. P. Clinton reported the collection of 
/Aecidium grossulariae on black currant for the first time on that host. It 
Occurred on both leaves am fruity 


Gloeosporium ribis (Lib.) M. & D. was reported very common in New 


Jersey. 


, , 


SENT Oust ae GOOSEBERRY GN hice 


Powdery mildew caused by Spneerotnecs mors-uvae (Schw. ) B. & Oe ~ Re- 
ported from Missouri, Towa (on wild gooseberry), Golorado (slight), Idaho 
(fairly common; about 5% loss), and Washington. 

Leaf spot oaused by Mycosphaerella grossulariae (Pr,) Lind. - Reported 
from New Jersey (common), Ohio (less), Minnesota, and Missari. 

Anthracnose caused by Pseudopeziza ribis Klebahn was reported from New 
Jersey (common), Minnesota, and Washington, 

Blister rust caused by Cronartium mbicola Fisch. von Waldh. - Repor t— 
ed wi despr ead in Vermont (see also currant { pawe 170 and pine in later report). 

Rusts of various kinds were reported from Ohio, Minnesota, Iowa, and 
North Dakota. 

Die-back caused by ae Sp.» was repor ted from Pierce County, 
Washington, 

Sun seald of fruit on bushes was rather general. in Cuyahoga County, 
Ohio, according to Re B. Wileox. In some plantations nearly all fruit oo 
bushes was ruined during the hot veathey of July 3-4. 


CRANBERRY 


C. L. Shear, Bureau of Plant Industry, has kindly furnished the follow- 
ing report on the cranberry disease situation in 1919: 


"The season of 1919, while not showing any unusual amount 
of disease and rot in the field, showed much more rot and 
spoilage during distribution and marketing. This was true not 
only of the fruit from New Jersey ,Massachusetts, and Wisconsin, 
but also from the Pacific Coast. Just what the cause was, is 
uncertain. Tt may have been due to unusually favorable cli- 
matic conditions for the development of rot after picking or to 
the unusual amount of infection of fruit ome the grow ing 
seacon. 

"Rarly rot casued by Guigna rdia vaceinii, bitter rot caused 
Glome rel 1a: ‘¢ ingulata. vageinii, end rot caused by Fusicoccum 
putrefaciens,and ripe rot by Sporonema oxycocci were very preval- 
ent in eastern berries. On th Pacific Coast the ‘mos t impor tant 
rot occurring in our examinations of frit seemed to be end rot. 

"The red leaf spot caused by Exobasisium vaccinii, Sclere- 
tinia, and a black spot disease oaused by an unnamed organism, 
were prevalent in some pen menle. bogs rather seriously: " 


The actual vercentages of decay found in carload shipments of cran- 
berries by market inspectors is shown in the fo Troyes table. 


: Table 49. Losses of cranberries from decay as shown by inspection of 
ears at destination, 1919. 


~— —- 


Origin of shipment ;: No. of cars : Average per-. : Range of percentage 
: with decay : centage of $ of decay 
: : decay - 

Massachusetts : 19 : 18 : 5 cars 28-48 
aye ; : 1A cars 5-22 

New Jersey ae 5 mPa 8 wet: 7-10 

New York : L 2 17 - i/ 

Pennsylvania : i ‘ 7 : 7 

Wisconsin : a : 4 : 4 

Total 6... vole Spagt, 4. “ote Number of cars inspected — 47. 
MULBERRY 


A bacterial blight, possibly caused by Bacillus mori, was reported from 
Erie County, Pennsylvania, by J. H- Muncie, and from Madison County, Indiana, 
by M. We Gardner. 

Root rot caused by Ozonium onmivorum Shear occurred on mulberry in 
Texas according to Taubenhaus. ; 

A blight of unknown cause was reported from Fulton County, Ohio. 


DISEASES OF SUB-TROPICAL FRUITS 
CITRUS 


Scab caused by Cladosporium citri Massee. 


Scab was reported from Florida ard Porto Rico. In Florida, where there 
was more scab than during the previous season, it was generally distributed, 
causing losses to grapefruit as high as 50% in local instances. Nine cars 
of Florida grapefruit inspected at Boston November. 15-728, 1919, were reported 
by market inspectors as showing the following percentages of scab: 15-20, 
7-20, 10, 10, 8, 8-10, 12, 20, and 20. 

1 Seab in Porto Rico was said to be on the imrease causing varying 
amounts of loss. 


173 


Melanose caused by Phomopsis citri Faweett. 


According to H. BE. Stevens this disease was generally distributed in 
Florida citrus groves am was more abundant than usual because of the wet 
summers In game instances from 1-50% of the fruit was injured. The disease 
merely disfigured the fruit so that the loss consisted chiefly in a reduced 
selling price. Considerable loss was sustained, however,by this fungus 


Taole 50. Stem end rot of citrus caused by Phomopsis citri and Dip- 
lodia sp. as found by market inspection of carload shipments from Florida in 


1919. 


Grapefruit nif Orange 

Place of s Per cent :: Place of : Per cent 
insp eetion. i: Date ee e/19 ins pection Date ; rot 
Buffalo ‘ Jans ode14 = 2 2 : : 

: ; 4 aye a : 

: : g +: Pittsburgh © ; Jan..6 : 18 
Houston PASE CSE IS) : 4 :: Boston Toba eet) | : LG 
Buffalo Fieaision 1G) : t :: New York pe BS) : t 

‘ ‘ t :: Boston ies 5) : 6 
Cteveland ; Mar. 15 : 2 :: Houston pt sae aca : 14 
BomCe Worth) sat) aa) is :: Pittsourgh : Mar. 1 : A 
Detroit 8 CAD Ea ed) : 4 ¢: Chicago piso Ae : 45 
Chicago Oct. 1 : 8 :: Jacksonville ; ” 2 : 25 
Dallas Mt 9 : :¢ New Orleans. ; Oct. 20 ‘ ay: 
Minneapolis ; “ 28 : i :: Milwaukee 2 cuinthd BA ‘ 8 

sel 20) ; 24 +; Cincinnati : " 2 : § 
Detroit : Nove 3 15  :: Pittsburgh Nove 1 : 6 
Chicago pi 5 : (es :¢ Chicago ie ay 1 : 10 

ah caida 6 : 2 :: Atlanta aecninat) 5 : 4 

seen el 17 : er aah NAG 12 
Kansas City : * 8 :: Boston a Ne ual : 6 
Minneapolis; * 8 3 :: Baltino re Pi aS : ea 
Bost on rae anys : % 3! Sea i Say : BS 
Chicago Denon ce 13 +: Buffalo Ne P 
Cleveland , 8 17-18 : 10 +: Chicago Sy itt 20 : A 
Den ver ci ale aalie\ ic 6 7: Pittsburgy +; Dees 4° : 10 
Minneapolis ; " 17-18 ; uh :: Buffalo ame 3) : 43 
ieabienae ley cel | ary i IG) : 3 yer Pitt Souimeh) ei la ae : 2 
meus Jl is Ns SOO 10 : sc ge 10 
Denver Drea 8 : Chicago Hyena 19 7 
Stim WE I a 7 : Fort Wor th Me ee 5 

: : 4 : Cincinnati nis eos : 9 

: ~ 5) : Columbus eh tata e228) : 2 

eines : 2 “Washing tome, os oat 2 an : 2 
Cincinnati ; Dec. 8 : 4 : : : 
Indianapolis; " oy 4 : : : 
Bos ton cata! ©) 10 os 2 

Total No. cars - 34 Total No. cars - 29 


6.6 (Ave) 


a ee a ee re 
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(Phomops is citri) causing stem ond rot of citrus frmits both in the orchard 
and during transportation and marketing. Stevens reported this phase of the 
disease aboutas ustal in the field. Local instances were noted where 5-50% 
of the fruitwas attacked. Stem end rot caused by this fungus and by Dip- 
lodia was found in shipments from Florida, Porto Rico, and Cuba. The percent- 
ages in Florida shipments are given in Table 450.. 


Wither tip and anthracnose Sau sed by Colletotrichum gloeosporioides Penz. 
Wither tip and BEE aAcce, were reported by He E. Stevens as occurring 
about as usual in Florida. The disease} of the fruit was found by! market ine . 


Spectors as shown in the: accompanying table. 


Table 51. Ate weshde 6 of citrus fruits found in commercial shipments, 


1919. 
Fruit : Origin of 3s No. cars ;: Place of: ; Per cent anthracnose . 
; shipment : : inspection : ee 
48 oe te i, | eee | 
Grapefruit : Florida 3 3 : Buffalo : : Trace in all cars. 
: 4 ZL : Jacksonville : 8% in 2 boxes, 28% in 
4 pas : ; : remainder. 
Lemon : Italy : ae Jacksonville ; 6% affected fruit of 
: : : : which 10% was a loss. 
Orange : Florida : i, : Jacksonville ;: About 1%. 
: California ; i) : New York : 18420% fruit infected with 
sae | Pe ia as “ns 1. aed 2«3 spots on each, 
- 3. Unknown, ° 1. -; 2 Chicago : 15% affected. Spots one 


cet = a 5 .t © dineh to. one-third 
: the surface:in size. 


. 
ree s* es ef 


— a 


* Bue mold rot caused by Penicillium ‘Sp. 


This disease prota>dly. caused more loss of citrus fruits, partimlarly-. 
lemons, than any other rot affecting the fruit during the process of: mrket- 
ing. Figures. obtaired from the market inspectors' certificates of inspection 
indicate. that about ‘one out of every ten lemons they examined were affected 
With this rot, that about six out of every hundred oranges and three. out of 
every hundred grapefruit were likewise affected with blue mold. 
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‘Table 52. Slue mold: rot''ih thitpmé nts: ‘Of sella as determined by inspece 
tors of the Bureau of Markets; 1919s aE aE 


- 


a 


: Orange . oie Grapefm it Penis Lemon 
Source : No. cars ; % rot-::; No. ears : -% rot':: ‘Woo ears + - %. rons 
2: With mt > 22 With rot: 46 With met 
Arizona .; 2 : LO 2 bs gO San rN, u : hi 
California : 153 ‘ 8 ss allies °: 61 : ae 
Florida : 101 : x dy 2 68 : 3 Mag = ‘ aa 
Texas S ~ : ay pi sp NG WBN - : - 
Cuba : = : Soh cee 1 : 5 edad ie : BN 
Italy - - : gprs = : nent iets 5 Be 
Unknown : 3 eet AP ae ay NG BG at OS! ope 
Total 259 si cae Gi) 3 ras 66 ' 
Average % °:> 5S ihe LS oh SERO nnd ta, fe AL geAe tO 
rot in cars: : Aye POE FES, fog PRGMAGALEE D5, 
with decay i : 10.7 28 . 5. 8.9 “33 a : 15 ral 
iGtal no. 3 : ts “lon : P 
cars. inspected Ane See Pie Sie fe wie 87 
Averzc eh 's = were * a BS ee : 
Wor analy *ee"" : op : 3 : 
ears inspected _ nt Gee ee uh Be 7 ist : 102 


‘Other a is eases 


' Sealy bark caused by Cladosporium omieanie var. siivicaien Faweett, oc= 
curred in in slight ‘amount s as usual in Florida. It was localized and confined 
chiefly to Volusia, Brevard, Osceola, Pokk, De Soto, Manatee, Pinellas, and 
Hillsboro Counties.’ ; : q 

Foot wt caused by Phytophthora terrestria Sherh. occurred about as usual 
in Florida and "was confined mostly to sweet seedling groves and trees on 
Rough Lemon stock." 4 

Gummosis (cause unknown) was more or less widely distributed in the north 
ern part of the citrus belt in Florida. 

Center rot caused by Alternaria sp. was fand in 10 of the 87 cars of 
California lemons inspected, causing an average of 11% decayed fruit. The ce- 
cay occurred in all stages from slight to complete and affected from 2-430% of 
the lemons. One car of Cal if omia oranges also was eae as showing an 
occasional orange affected with Alterraria. 

Brown rot caused by Pythiacystis - ci trophthora - was found by inspectors 
in at least two cars of California lemons and one car of California oranges. 

Stem end rot catsed by Diplodia:sp. ~ (See Tatle 50.) 


PINEAPPLE 


Fruit rot caused by Thiclevions is redoxa (DeSeyn.) v. Hohn. 


This was the only pineapple disease of consequence brought to the at-~ 
tention of the Survey in 1919 and practically all of the reports that were 
received concerned Cuban fruit inspected in some of our larger cities. The 
following table shows the situation in some detail. 


‘Table 53. Losses to Cuban pineapples from fruit rot in individual cars 
| as shown by marke ts inspection, 1919. 


i i rn ee 


Place where : Date of : Peroen tages P 


inspected : inspection ; of decay in : Severity of decay. 
‘ : individual cars : 
Chicago 2 dewennOr vs 33) : Some crates showed 30~85%,most—_ 
: : ; ly complete decay. 
" ¢ Febss 9 : 45 : Range 15- ~7 0s 
: sh Mareed2) op 47 : Two-thirds complete decay. 
ms ond Hinde Lon yt BF : Three-fourths " 
sé Fo OLD Se ae : Two-thirds u " 
# A, Apier Liha + AO : One-half : : 
tt : " an ‘ 65) : it " ? 
" ‘ n Vi) . 60 : " " ” 
nad : " 16-18 : ay : Mostly complete decay. 
tt ' Tigteals ea ts! : 33 : " ir " 
Columbus : " 16-18 ; 40 : " " " 
tt ‘ m 46.18 . 45 ‘ " " 
Chicago : May 5 : 30 : Rarge 15-55%, 20% complete. 
Milwaukee : UO ee 10 : Affected about 1/2 of each fruit. 
" : Mie : 6 : 1 0 nf Ve " " " 
Omah a cal Manes ; 6 : Mostly complete. 
” : . n 23 ‘ . " " 
tt : Uy eee : 20 : n tr 
Milwaukee : Sq : 8 : Fruit spotted, occasional com- 
: ; ; plete decay. 
Pittsbu rgh ey 5) : i : 
New Orleans : Do: : 1t - 
Columms eee ae 1) : 8 : 
* June 3 - 6 : Compete decay. 
: tt 5 : 9 : " u 
i : Re hG : 15 , : Mostly complete decay. 
" : Oi ) : 10 ' " " tt 
tt . " 9-11 : 25 : " u tt 
n iT) G11 ‘ 5 tt " " 
ut ‘ i 9-11 s 5 : " " "! 
Flint, Mic. pda : 0 ; Complete decay. 


' « 
ee ~~ et mene = i a 
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Pleae where Date of Per centages : 
inspected . inspection ; of decay-in ¢ Severity of deoay. 
: : individual cars ; 
Rochester June 10-12: 22 ; Mostly canplete decay. 
3 Ve One. 10 » One-third bad decay involving 
; : 1/3 of each fruit. 
Des Moines a 10-12 Pal : NT a Ta Wy n 
n w Ose 30 e t ti t it 
Columbus n aS 9 : Mostly complete decay. 
st u aay 1 , " Oost At "v 
Washire ton saa 48 : One-half complete decay. 
Columbu s | : : 16 : ey : Four-fifths completedecay. 
Kamsias 04 ty i iG 24° 
“i : n 16 : . 35 : 
Columbus PONE BGO. aay : Mostly c.amplete. 
Pi ttsburgh 105 tt olgigos % A als : Affected 1/2 of each fruit. 
New Orleans July 25,2 ay : w fof wu We 
Chicago Nove DL erie » 95 : Mostly complete decays 
Cincinnati : Dee. 22 : Sialic ; Mostly at stem end. 
FIG 


Rust causcd by Phys opella fici (Cast.) Arth. (Uredo fici Cast.) was 
reported from Florida’ (general) loss not so important, occurred late, first 
report July 3), Alabama, and Texas (prevalent). j 

Anthracnose caused by Glomerella cingulata (Stoneman) Sp. and Yon 5, 
reported from Louisiana (scattered, damage slight) and Texas (Harris County )- 
What was probably the same trouble was repor ted as Colletotrichum from Florida 
where it was the cause of occasional loss in Volusia and Gadsden Counties. 

Canker caused by Macrophoma — Texas. 

Teaf blight caus ed by Rhizoctonia - Florida. 

Leaf spct caused by Cercospora ~ Hawaii, 


DATE 


Leaf smut caused by Graphiola phoenicis (Norig,) Poit - Reported from 
Texas, 
. Leaf spot oaused by Exosporium palmivorum Sace. - Reported from Harris 
County, Texas, as occurring in traces and unimportant. 
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BANANA 


Wilt caused by Pusarium, probably cuberse inodoratum (E. F. S.) Brandes 
ocdurred in Porto Rico in the usial amounts, causing about 25% injury to the 
Crop, according to J. Matz. 

Freckle caused by Phoma musae Carpenter - was reported by Carpenter 
from the Island of Oahu of the Hawaiian group. The disease attacked the 
Chinese or dwarf banana almost exclusively, causing serious damage to fruit 
and leavese Spraying experiments are beirg conducted. 


LOQUAT 


Blight caused by Bacillus amylovorus (Burr.) Trevisan reported as common 
in Louisiana, injuring a large percentage of trees but causing only slight 
actual loss. 


AVOCADO 
Scab caused by Cladosporium sp» was reported about as prevalent as usual 


but somewhat more common on the fruits than is ordinary. Locally it was con- 
sidered Severe. aree eae was aD April. 


as causing more eaiey than Seger, injuring 10-90% of the crop in local in- 
“stances. First reported in July. 


DISFASES: CF NUTS 


Badreig Wpate eget 


Apparently scab was very common in the Southern states on pecan lest year. 
| Reports of its occurrence were received from South Carolina, Georgia, “Lorida, 
(Alabama, Mississippi, and Louisiana. Losses of 10 and 4% were estimatea in 
South Carolina ard Georgia respectively. Susceptible varieties were reported 
|from Georgia as folliews: Van Diemer, Mobile, Delmas, and Georgia Giant. The 
| Dslmas was also reported susceptible in Alabama. 


Powdery mildew caused by Microsphaera alni (Wallr. ) 


Reported common in Saith Carolina (2% loss), Georgia, Alabama (loss 
. and Mississippi (small loss), 
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Rosette (non-parasitic). 


; This disease was Boas by states as Peat 


Alabama: General. Rederts from Washington, Marengo, aa’ nd Hous ton 
~ Counties. : 

Arkansas: Reported from southwestern part of seavegnine 1 severe on 
some of the river bottom plantations where hardpan prevents the 
rise of ground water during dry season. Less on sandy than on 
dark rich soils. 

Georgia: General, abmt 5% loss in state. 

South Carolina; Common, about 5% loss. 


Other diseases. 


Crown-gall caused by Bacterium tumefaciens Sm. and Towns. - Alabama. 
Anthracnose caused by GL Glomerella ein cingulata — Georgia. 
Leaf spot ~ caused by Cercospora sps - Louisiana. 


WALNUT 


Bacterial blight caused by Bacterium juglandis was reported from Ala- 
bama and New Jer Jerseys In the latter state it was abundant on English walnuts 
and the cause of many inquiries, according to Ms T. Cooke 

Crown-gall caused by Bacbent ium tumefaciens Sm. and Towns. — Reported 
from Clarke and Pierce Counties, V Washing ton. 
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